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ABSTRACT
Recent s tu d ie s  suggest  t h a t  the course of acu te  alcohol i n t o x i ­
ca t ion  f lu c tu a te s  as a func t ion  of  the menstrual cyc le .  Attenuated 
behavioral e f f e c t s  of alcohol a t  descending,  as opposed to  correspond­
ing ascending, phases of  e l im ina t ion  and absorp t ion  f u r t h e r  suggest 
t h a t  acute  alcohol to le ra n ce  develops over the course  o f  i n to x i c a t io n .  
The p resen t  study was designed to examine the course of  acute  alcohol 
in to x ic a t io n  a t  d i f f e r e n t  po in ts  w ith in  the  menstrual cycle  and to 
analyze r e l a t io n s h ip s  among sex hormone l e v e l s  and blood alcohol 
dependent measures.  Acute alcohol absorp t ion  and e l im ina t ion  was 
in v e s t ig a ted  in 12 a d u l t ,  normally cyc l ing  women adminis tered a mod­
e r a t e  dose (0.66 ml/kg) o f  95% alcohol inges ted  over a 15 minute 
per iod.  Women were t e s t e d  in a repeated measures design on Days 2,
14 and 22 of t h e i r  menstrual cyc les .  Plasma l e v e l s  of  e s t r a d io l  and 
progesterone were c o l l e c t e d  p r io r  to each sess ion  to measure changes 
in sex hormone levels  a s so c ia ted  with the  menstrual cyc le .  Breath 
analyses  o f  a lcohol  con ten t  were conducted a t  f iv e  minute i n t e r v a l s  
throughout  the course of  absorp t ion  and e l im in a t io n .  Measures of  eye- 
hand coord ina t ion  and standing s tea d in e ss  were adminis tered  a t  base­
l i n e ,  a t  peak blood alcohol  co n c en t ra t io n ,  and a t  predetermined times 
on the  absorp t ion  and e l im ina t ion  limbs of  the acu te  alcohol i n t o x i ­
ca t io n  curve. S e l f - r a t i n g s  of in to x i c a t io n  l e v e l s  were requested  
every 20 minutes u n t i l  r a t in g s  of  "completely sober" were achieved.
Women did not d i f f e r  s i g n i f i c a n t l y  in peak blood alcohol concen­
t r a t i o n s  or in absorpt ion times across  phases of  the cycle .  Women 
e l iminated  alcohol more quickly  on Day 22 of t h e i r  cycles  (p<.05) ,
vi
although d i f f e ren ce s  occurred only a t  low blood alcohol c o n cen t ra t io n s .  
Corre la t ions  between sex hormone le v e l s  and e l im in a t io n  times were 
inadequate to account fo r  the  f in d in g s .  Likewise, body water percentage 
changes across  the  menstrual cycle  were u n re la ted  to d i f f e r e n c e s  in 
e l im ina t ion  times.  I t  was suggested t h a t  the  alcohol  dose adminis tered 
was too low to allow an adequate t e s t  of  acute  to le ra n c e  e f f e c t s  on the 
behavioral measure of  hand-eye coo rd ina t ion .  The s tanding  s tead iness  
measure proved u n r e l i a b le ,  and the s e l f - r a t i n g s  in d ica ted  t h a t  su b je c ts  
reported  fe e l in g  " t o t a l l y  sober" when blood alcohol concen tra t ions  
averaged about 30 mg%. Suggestions  f o r  f u tu r e  research  are  o f fe red .
Menstrual Cycle In f luences  on Acute Alcohol In to x ic a t io n
Heightened publ ic  awareness of  the d e l e t e r io u s  e f f e c t s  of  alcohol 
in to x ica t io n  has become a d i s t in g u i s h in g  c h a r a c t e r i s t i c  of  the ea r ly  
1980's .  A t ten t ion  has focused on automobile acc iden ts  s ince  alcohol 
i n to x ic a t io n  i s  l inked c lo s e ly  to 50% o f  the  n a t i o n ' s  50,000 annual 
automobile f a t a l i t i e s  (Se ixas ,  1981). Estimates  of the  number of 
d r inke rs  in the United S ta te s  have remained cons tan t  a t  around 100 to 
145 m i l l ion  people , with about 9% of  t h i s  group thought  to  have se r ious  
drinking oroblems ( F a r r i s ,  1974; Rosenberg, 1971). Psychological 
research  has examined ex ten s iv e ly  e t i o l o g i c a l  f a c to r s  which in f luence  
alcohol consumption in problem d r in k e r s .  The p resen t  study ins tead  
examined the course o f  acute  alcohol  in to x i c a t io n  in average or normal 
d r i n k e r s .
I t  i s  a misconception to  assume t h a t  the f a c to r s  inf luenc ing  
alcohol a re  understood com ple te ly . A number of  v a r ia b le s  have been 
i s o l a t e d  such as inges t ion  r a t e ,  dose co n c e n t r a t io n ,  amount of food in 
the  d ig e s t iv e  t r a c t ,  time of  day, and o t h e r s ,  but s i g n i f i c a n t  var iance 
s t i l l  remains in absorp t ion  and e l im in a t io n  data a f t e r  such f a c to r s  
a re  exper imenta l ly  c o n t r o l l e d .  Women have shown g r e a t e r  v a r i a b i l i t y  
than men in response to alcohol in g e s t i o n ,  and specu la t ions  of hormonal 
in f luences  have been supported by convergent  l in e s  of animal and human 
f ind ings  (Goldberg & S to r t e b e c k e r , 1943; Jones & Jones,  1976; Kask; 
1929; Klotz ,  1937; S to r te b e c k e r ,  1939). Women of ten  are  excluded 
from alcohol s tu d ie s  in an a t tempt  to  control  fo r  p o s s ib le  s e x - s p e c i f i c  
in f luences .  Studies  examining s p e c i f i c  f a c to r s  in female alcohol 
metabolism are  few in number.
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The in t ro d u c t io n  of  t h i s  study begins with an examination of the 
b io lo g ica l  processes  involved in alcohol metabolism, followed by a 
d iscuss ion  of the menstrual cyc le .  A l i t e r a t u r e  review wil l  be used 
to i s o l a t e  key response c o r r e l a t e s  of  acute  alcohol  i n to x i c a t io n .  This 
review i s  intended to  provide a r a t i o n a l e  fo r  the proposed research  
o b jec t iv e s  and methodology.
Human Alcohol Metabolism
Ethanol i s  one of  a c l a s s  of organic  a l i p h a t i c  hydrocarbon com­
pounds conta in ing  an hydroxyl group which has come to be known as 
"a lco h o ls" .  Other a lcoho ls  such as methyl a lco h o l ,  b u tan o l ,  and 
octanol a re  e i t h e r  tox ic  in small q u a n t i t i e s  or found in such small 
amounts in n a t u r a l l y  fermented beverages to  be o f  minimal soc ia l  s i g ­
n i f i c a n c e .  Ethanol is  the  p r in c ip l e  a c t i v e  in g re d ie n t  in a l l  a lc o h o l i c  
beverages which are  produced through fermenta t ion  o f  organic  compounds 
such as g rapes ,  wheat,  b a r le y ,  corn ,  p o ta to e s ,  o r  honey with y e a s t  
(Se ixas ,  1981). The terms ethanol and alcohol commonly a re  used i n t e r ­
changeably.
The metabolism r a t e  o f  ethanol  involves i n t e r a c t in g  processes 
which have been e lu s iv e  to  i d e n t i f y  and understand completely.  For 
purposes o f  the p resen t  r e se a rc h ,  alcohol  absorp t ion  and e l im ina t ion  
are  conceptua l ized  as d i s c r e t e  and independent p rocesses .  Alcohol 
absorp t ion  r e f e r s  to  i n f i l t r a t i o n  of  ethanol from the mouth, stomach, 
and small i n t e s t i n e  in to  the bloodstream. Elimination r e f e r s  to the 
o x ida t ion  of  alcohol in the  l i v e r  and the  5% re le a se  in unchanged form 
in u r in e ,  b re a th ,  p e r s p i r a t i o n , and o th e r  mediums. This model over­
s im p l i f i e s  the i n t e r a c t i v e  na ture  o f  the metabolic processes  but does 
have d e s c r ip t i v e  value.  Ascending and descending limbs of  the blood
3
alcohol curves can be conceptua l ized  as rep re sen t in g  the  phases of 
absorp t ion  and e l im in a t io n  of  alcohol r e s p e c t i v e l y .
Absorption of  ethanol occurs through mucous membranes in the  
mouth, through the stomach, and most r ap id ly  through the  duodenum, 
with absorp t ion  so complete t h a t  feces  alcohol  content  e s s e n t i a l l y  i s  
zero (Seixas ,  1981). Since approximately 80% o f  ingested  alcohol is 
absorbed by the  small i n t e s t i n e  as quickly  as i t  leaves the  stomach, 
food inges t ion  s i g n i f i c a n t l y  slows the time to peak blood alcohol 
l e v e l s  and the  time fo r  t o t a l  e l im in a t io n  by delaying g a s t r i c  empty­
ing (Becker,  1970; R i t c h ie ,  1965).
Alcohol is  absorbed d i r e c t l y  in to  the  bloodstream and c i r c u l a t e s  
throughout  the body. About 5% of  alcohol i s  excre ted  unchanged in 
u r in e ,  b rea th ,  b i l e ,  t e a r s ,  and p e r s p i r a t i o n  (Becker,  1970;
Is se lb a ch e r  & Greenberger ,  1964). Metabolism by the  l i v e r  proceeds 
by the following pathway: ethanol + alcohol dehydrogenase (ADH) +
acetaldehyde + aceta ldehyde dehydrogenase -> a c e t a t e  + a c e t a t e  
th io k in ase  -* a c e ty le  CoA. Ethanol f i r s t  i s  converted to acetaldehyde 
through the  enzymatic ac t ion  o f  alcohol dehydrogenase (ADH). Aceta ld-  
hyde i s  converted to a c e t a t e  through the a c t io n  o f  aceta ldehyde 
dehydrogenase. Acetate  i s  converted to  ace ty l  CoA through a c e t a t e  
th io k in ase  a c t i v i t y .  The concen t ra t ion  of  a c e t a t e  th io k in a se  is  
r e l a t i v e l y  low in the l i v e r ,  and the  f in a l  s teps  in the  metabolism 
process  occur in o th e r  s i t e s  in the  body where t h i s  enzyme i s  p resen t  
in s u f f i c i e n t  q u a n t i t i e s .  The breakdown of  ethanol to  aceta ldehyde is 
recognized as the r a t e  l im i t in g  s tep  in metabolism. This r a t e  l i m i t ­
ing s tep  r e s u l t s  e s s e n t i a l l y  from a slower formation than subsequent 
removal o f  acetaldehyde in the body. Increased alcohol in take  which
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exceeds t h i s  ox ida t ion  r a t e  w i l l  r e s u l t  in l i n e a r  inc reases  in blood 
alcohol l ev e l s  and a s so c ia t e d  in e b r ia te d  s t a t e s .
The alcohol metabolism r a t e  t r a d i t i o n a l l y  has been considered to 
be cons tan t  throughout  e l im in a t io n ,  following zero order  k in e t i c s  
(Makoid, Sieg & Robinson, 1976; Widmark, 1937), though rec en t  d i sa g ree ­
ment should be noted (S u tk e r ,  Tabakoff ,  Goist & Randall ,  1983). The 
zero order  k in e t i c s  model p r e d i c t s  t h a t  the  r a t e  of  alcohol e l im in ­
a t io n  i s  cons tan t  throughout the e n t i r e  e l im ina t ion  period d esp i te  
the blood alcohol level in the  body. This r a t e  o f  ox ida t ion  is 
es t imated a t  15 mg% (Haggard & Greenberg, 1934) or  about 3/4 ounces 
o f  alcohol per  hour (Goldberg, 1950). The popular Widmark (1933) 
equation u t i l i z e s  a zero o rde r  k i n e t i c s  model and has been used 
ex ten s iv e ly  to p r e d ic t  the  course o f  absorp t ion  and e l im ina t ion  in 
the  human body.
Measurement C o n s id e ra t io n s . Alcohol concen t ra t ions  can be 
measured in numerous mediums inc luding  blood, breath  and u r ine .  P r io r  
to  the s o p h i s t i c a t i o n  in b rea th  a n a ly s i s  achieved over the  past  20 
y e a r s ,  heavy r e l i a n c e  was placed on blood samples which were cumber­
some and expensive to c o l l e c t  on the  r e p e t i t i v e  bas is  necessary fo r  
re sea rch .  Breath a n a ly s is  r e p re se n ts  an important  r esearch  advance 
by o f fe r in g  i n v e s t ig a to r s  a s imple,  quick and e a s i l y  admin istered 
measure of blood alcohol l e v e l s  (BALs). Breath co n cen t ra t io n s  of 
alcohol are  es t imated to be 1/2300 of  t h a t  in blood (Jones & Jones,  
1976), and c o r r e l a t i o n s  between blood alcohol es t im ates  derived from 
blood and breath an a ly s is  range from about +0.95 to  +0.96 (Dubowski, 
1970).
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Alcohol l e v e l s  a re  c a lc u la t e d  in terms of  the r a t i o  of  alcohol 
to blood volume and are  expressed  as blood alcohol concen t ra t ions  or 
l e v e l s .  A BAL of  0.10% in d ic a t e s  t h a t  th e re  are  100 mg of  ethanol  fo r  
every 100 ml o f  blood or  t h a t  alcohol composes 1/10 of  1% o f  the blood. 
BALs are  r e f e r r e d  to  commonly by mg%, a convention u t i l i z e d  in the 
p resen t  study.  Legal i n to x i c a t io n  has been def ined o p e r a t io n a l ly  as 
BALs above 100 mg% (or  0.10%) in most l o c a l i t i e s .  The term " i n t o x i ­
ca t ion"  w il l  be used in t h i s  study to i n d ic a te  measurable BALs of  any 
l e v e l .
The alcohol co ncen t ra t ion  of  beverages i s  des igna ted  by i t s  proof.
A 200 proof  alcohol r a t in g  denotes pure 100% e thano l .  A mixture of  100 
proof con ta ins  50% e thano l .  A rough es t im a te  is  t h a t  BALs may in c rease  
approximately 0.02% to  0.04% in a 150 pound ind iv idual  f o r  every ounce 
of  ethanol consumed. According to t h i s  e s t im a te ,  i t  would r eq u i re  
approximately s ix  to e ig h t  ounces of  100 proof alcohol ingested  over a 
one hour period to  produce BALs over the legal in to x ic a t io n  l i m i t .  
Continued inges t ion  exceeding 3/4 ounces of  alcohol per hour t h e r e ­
a f t e r  would lead to increased  i n e b r i a t i o n .
Parameters of  C l in ic a l  S i g n i f i c a n c e . Alcohol metabolism genera tes  
a c h a r a c t e r i s t i c  absorp t ion  and e l im in a t io n  curve which is  d i s t in g u ish e d  
by quick i n i t i a l  BAL in c re a se s ,  a peak BAL, and a p rogress ive  decrease 
in BALs. Jones and Jones (1976) i l l u s t r a t e d  the  c l a s s i c  curve fo r  
th ree  d i f f e r e n t  dosages in a s in g le  male su b je c t  (see Figure 1).
Several c l i n i c a l  v a r i a b le s  can be der ived  from t h i s  curve.  The peak 
BAL i s  of  most importance s ince  i t  r e p re se n t s  the h ighes t  degree of 
in to x ic a t io n  experienced during the e n t i r e  a b so rp t io n -e l im in a t io n
process .  Under c e r t a in  c o n d i t io n s ,  the  time per iod from i n i t i a l  
alcohol consumption to peak BAL (absorpt ion  time) a l so  i s  important .  
Some ind iv idua ls  may judge t h e i r  level  of  i n e b r i a t i o n  p a r t i a l l y  by 
the time periods which have ensued s ince  consumption. A person may 
feel capable of  d r iv ing  s ince  dr inking  was i n i t i a t e d  "only" 30 
minutes before.  In a c t u a l i t y ,  t h e i r  peak BAL may occur around t h i s  
same time. The time per iod from peak BAL to complete e l im in a t io n  
(e l im ina t ion  time) may have s im i l a r  importance. An ind iv idua l  may 
feel capable of  d r iv ing  because c es sa t io n  of  dr inking and s leep  onset  
occurred f iv e  hours before  ( e . g . ,  person goes to  s leep  a t  2:00 a.m. 
and awakens a t  7:00 a.m. to  d r ive  to  work).  An ind iv idua l  could be 
in to x ica ted  upon awakening i f  t h e i r  BAL a t  s leep  onse t  was 18 mg%.
Thus, the  dependent v a r i a b le s  of  c l i n i c a l  i n t e r e s t  a re  absorp t ion  
t ime,  peak, BAL, and e l im in a t io n  time.
The Menstrual Cycle
The female menstrual cycle  i s  the  product of  cy c l i c a l  hormonal 
s e c re t io n s  and a s so c ia ted  morphological changes which a re  p r e c i p i t a t e d  
and regu la ted  by the h y p o th a lam ic -p i tu i ta ry -o v a r ian  a x i s .  Estrous 
cycles  are  seen in o the r  v e r t e b r a t e  groups while  the  menstrual cycle  
c h a ra c te r iz e s  the  primate female rep roduc t ive  system. The two types of 
cycles  d i f f e r  e s s e n t i a l l y  in the dura t ion  of  sexual r e c e p t i v i t y  
observed during the  per iod .  While the  endocrinology is  o f ten  s i m i l a r ,  
primates a re  r e ce p t iv e  to  male advances a t  v i r t u a l l y  a l l  po in ts  during 
the  cycle  r a t h e r  than a t  those circumscribed per iods  of  e s t ru s  where 
es trogen a c t i v i t y  is  e lev a ted .  The cycle  lengths  and dura t ions  of  
e s t r u s  d i f f e r  sharply  among spec ies .  The length of the  human menstrual 
cycle a lso  v a r ie s  s i g n i f i c a n t l y  among women with a mean of  28 days and
a s tandard  dev ia t ion  of  about one week (March, 1979). Flow durat ion  
shows l i t t l e  v a r i a b i l i t y  with the mean flow l a s t i n g  about four  days.
The hormonal events  r e spons ib le  fo r  the menstrual cycle  involve 
p r im a r i ly  the gonadotrophic r e l e a se  o f  f o l l i c l e - s t i m u l a t i n g  hormone 
(FSH) and lu ten iz in g  hormone (LH) along with the a s so c ia te d  s e c re t io n s  
of  the  es trogen and progesten  sex hormones. These four  endocrine 
f a c t o r s  serve as the p r in c ip a l  agents  and major focus of research  
a t t e n t i o n .  The ro le  of  the  hypothalamic r e l e a s in g  f a c t o r  f o r  LH (LH-RH) 
and p u ta t iv e  r e le a s in g  hormone fo r  FSH (FSH-RH) should be noted a l s o ,  
but  the ac t ions  of both of  these  a re  not completely understood a t  t h i s  
time and wil l  not be d iscussed  f u r th e r .
Substances which e l i c i t  rep roduc t ive  p r o l i f e r a t i v e  changes such 
as f o l l i c u l a r  and endometrial development have come to be known as 
e s t ro g en s .  The th re e  major es trogens  thus  f a r  i s o l a t e d  in the human 
body include e s t r i o l ,  e s t r o n e ,  and most im por tan t ly ,  e s t r a d i o l .
Es t rad io l  has emerged as the  primary n a t u r a l l y  a c t i v e  es trogen in 
the body and rece ives  the m a jo r i ty  of  research  a t t e n t i o n .
Substances which prepare  the sex organs fo r  im planta t ion  and 
nourishment of  the b l a s to c y s t  in the u t e r in e  mucosa are  known as pro- 
g es tens .  Progestens help to  mainta in  pregnancy. A v a r i e t y  of  sy n th e t i c  
progestens have been developed though the number of  n a t u r a l l y  occurr ing 
ones is  low. As e s t r a d io l  i s  the primary es trogen  in human pr im ates ,  
progesterone i s  the e s s e n t i a l  progesten .
Sequentia l  an a ly s is  of  major hormonal and phys io log ica l  events  
c o n s t i t u t i n g  the  menstrual cycle now follows.  Appendices p resen t  a 
more complete d e l in e a t io n  of  sex hormone and gonadotrophin e f f e c t s  
(Appendix A: Estrogens;  Appendix B: Progestens ;  Appendix C: Gonado-
troDhins) .  Figure 2 p resen ts  a summary o f  the  hormonal changes.
The o v a r i e s ,  f a l lo p i a n  tu b es ,  and uterus  serve as the primary 
organs respons ib le  fo r  the  female reproduc t ive  cycle .  Of most import­
ance are  the o v a r i e s ,  small glands of  ovoid shape approximately 1 X 2 
X 1 cm in s ize  which reach maximum s iz e  during puberty and dec l ine  
t h e r e a f t e r  in a slow, p rog ress ive  manner. The number of  f o l l i c l e s  
conta ined in the ovary i s  es t imated a t  between 300,000 and 450,000 
(Watzka, 1957). Primordial f o l l i c l e s  i s  a term given to f o l l i c l e s  
conta ining oocytes which have not y e t  begun to  develop. A minute 
f r a c t i o n  of the  t o t a l  number of  f o l l i c l e s  begin matura t ion each cycle 
but only one w il l  ev en tu a l ly  ovu la te  while a l l  of  the o the rs  w i l l  
become a t r e t i c .  Approximately 99.9 percent  of  the  oocytes p resen t  
a t  b i r t h  w i l l  d e t e r i o r a t e  ev en tua l ly  p r io r  to m atura tion  (B o te l la -  
L lu s ia ,  1973).
The f o l l i c l e  cont inues  to grow or  r ipen during the  f i r s t  two 
weeks of the  menstrual cyc le .  The Graafian f o l l i c l e  i s  a term reserved 
f o r  mature f o l l i c l e s  primed fo r  impending rup tu re  a t  ovu la t ion  in 
response to an LH surge.  At ovu la t ion  the f o l l i c l e  r e le a se s  a s in g le  
ovum into  the f a l lo p i a n  tubes  f o r  i t s  path to the u te ru s .  Ovulation 
fo rces  a marked reduct ion  in the in te rn a l  pressure  of the f o l l i c l e  
which causes i t  to  fo ld  up, sh r in k ,  and r e t r a c t .  The stoma o f  the 
ruptured f o l l i c l e  becomes occluded u l t im a te ly  leading to add i t iona l  
s t r u c t u r a l  and biochemical changes which produce what i s  known as the 
corpus luteum. The corpus luteum then p r o l i f e r a t e s  as an e s s e n t i a l  
e n t i t y  in i t s e l f ,  syn thes iz ing  and s e c re t in g  both progesterone and 
es trogen sex hormones. The corpus luteum a lso  degenerates  during the 
l a t t e r  pa r t  of the cycle .
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The ovary i s  t h e r e fo r e  the most e s s e n t i a l  c o n t r ib u to r  to the  r e p ro ­
duc t ive  cycle  through i n i t i a l  development of  a mature f o l l i c l e  which 
even tua l ly  w il l  rup tu re  a t  ovu la t ion  l i b e r a t i n g  the ovum fo r  p o te n t ia l  
f e r t i l i z a t i o n .  The f o l l i c l e  then undergoes s u b s ta n t i a l  morphological 
changes and transforms a t  p o s t -o v u la t io n  to  the corpus luteum which 
has s i g n i f i c a n t  hormonal r a m if i c a t io n s  which w il l  be d iscussed  s h o r t ly .
A number of e x c e l l e n t  comprehensive sources  can be consulted  fo r  a 
c l e a r e r  understanding of bas ic  menstrual cycle  physiology and 
endocrinology ( B o te l l a -L lu s i a ,  1973; Guyton, 1976; Mishell & Davajan, 
1979).
Menstruation and ovu la t ion  provide d i s t i n c t i v e  events  during the 
cycle  and are  useful in determining important po in ts  in the menstrual 
sequence. Menstrual flow has been a r b i t r a r i l y  and consensual ly  agreed 
upon to serve as day 1 o f  the cyc le  s ince  i t  is  the most o v e r t ly  
recognizable  event in the  e n t i r e  sequence. At the poin t  o f  menstruat ion  
the  c i r c u l a t i n g  es trogen  level  is  a t  i t s  lowest po in t  and progesterone 
a c t i v i t y  v i r t u a l l y  is  absen t .  Low progesterone and es trogen  le v e l s  
allow the r e l e a s e  of FSH which s t im u la te s  f o l l i c u l a r  development and 
p repara t ion  f o r  o v u la t io n .  Menstruation ends a t  approximately day 4 
o f  the cyc le .  From onse t  o f  menstrual flow to ovu la t ion  a t  approx i­
mately day 14, FSH cont inues  to  dec l ine  in response to increas ing  
es trogen s e c re t io n  by the ovar ian f o l l i c l e .  Around day 14 a sharp LH 
surge i s  t r i g g e r e d  by the r a p id ly  increas ing  es trogen le v e l s  which 
s t im u la te s  the ru p tu re  o f  the  s in g l e ,  most mature f o l l i c l e  in the  
cohort  and the  r e l e a se  of an ovum in to  the f a l lo p i a n  tube en t rance  
fo r  poss ib le  f e r t i l i z a t i o n .  J u s t  p r io r  to o v u la t io n ,  p rogesterone 
r e l e a s e  is  s t im ula ted  with the o r ig in  probably being the Graafian
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f o l l i c l e .  An FSH and/or  LH surge probably is  r e sp o n s ib le  fo r  the 
sudden drop in basal body temperature (about  .5 degrees Fahrenheit )  
observed p r io r  to o v u la t io n .  Ovulation g e n e ra l ly  occurs within 24 
hours of  the  temperature  drop and FSH/LH surge.  The period from day 1 
to  ovula t ion  is  known as the  p r o l i f e r a t i v e  o r  f o l l i c u l a r  phase of  the 
cyc le .  During t h i s  phase,  inc reas ing  es t rogen  s e c re t io n s  prime the 
f a l lo p i a n  tubes ,  u t e r u s ,  and vagina f o r  the  subsequent e f f e c t s  of 
progesterone which is  e s s e n t i a l  f o r  successfu l  implanta t ion  of  the 
b l a s to c y s t .
At ovula t ion  the f o l l i c l e  is  transformed to  the  corpus luteum.
Both LH and FSH are i n h ib i t e d  by high es trogen  and increas ing  pro­
ges te rone  l e v e l s .  Estrogen production takes  an i n i t i a l  p o s t -ovu la to ry  
drop s ince  the  primary o r ig in  of  es t rogen  s y n th e s i s ,  the  f o l l i c l e ,  
is  in the  process of  t r a n s fo rm a t io n .  Functioning of  the  corpus luteum 
i s  forthcoming,  leading to  p rogress ive  inc reases  in both progesterone 
and es trogen  syn thes is  and r e l e a s e .  The ad d i t io n  of  progesterone to 
the  bloodstream f i n a l i z e s  u teran  p rep a ra t io n  f o r  b l a s to c y s t  implant­
a t ion  in the endometrium. The ind iv idua l  shows a .5 to 1 degree 
Fahrenheit  inc rease  in basal body temperature  in response to increas ing  
progesterone leve ls  dur ing t h i s  phase.
Progesterone le v e l s  reach a maximum about day 22 of  the cyc le ,  
and es trogen  lev e l s  a l s o  are  e leva ted  markedly a t  t h i s  t ime. The 
corpus luteum wil l  r eg re s s  p rogess ive ly  t h e r e a f t e r  i f  successfu l  
b l a s to c y s t  im planta t ion  does not occur .  Decreased es trogen and 
progesterone leve ls  a s so c ia te d  with the  demise of  the corpus luteum 
r e s u l t s  in a d e t e r i o r a t i o n  and sloughing of  the  endometrial l in in g  
which occurs a t  the  end o f  the cyc le .  Low le v e l s  of  both sex hormones
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t r i g g e r  FSH re le a se  j u s t  p r i o r  to menstruat ion which r e i n i t i a t e s  the 
cycle .  The por t ion  of  the cycle  from ovula t ion  to menstruation is 
known as the lu t e a l  or  p ro ges ta t iona l  phase. I f  pregnancy ensues , 
the func t iona l  i n t e g r i t y  of  the  corpus luteum w il l  p e r s i s t  fo r  a number 
of  months though the  r e s p o n s i b i l i t y  fo r  es trogen and progesterone 
syn thes is  and s ec re t io n  wil l  be t r a n s f e r r e d  g radua l ly  to  the p lacen ta .  
L i t e r a t u r e  Review
I t  i s  log ica l  to specu la te  t h a t  the hormonal changes occurr ing 
within  the  menstrual cycle  could in f luence  poss ib ly  the course of 
acute  in to x i c a t io n  in women. Metabolic e f f e c t s  of  the sex hormones 
would account fo r  increased  v a r i a b i l i t y  in womens' responses to 
a lcoho l .  I n t e r e s t i n g l y , a small body o f  human and animal research  
was i s o l a t e d  f o r  the p resen t  review which suggests  t h a t  s i g n i f i c a n t  
w i th in -c y c le  d i f f e r e n c e s  do e x i s t .  This data wil l  be examined a t  the 
o u t s e t  followed by a d iscuss ion  of  poss ib le  mechanisms of  hormonal 
e f f e c t s .  An examination o f  the  behavioral l i t e r a t u r e  on acute  alcohol 
in to x ic a t io n  is  included a l s o ,  in an a ttempt to  i s o l a t e  several  
behavioral measures o f  in to x i c a t io n  which would complement major 
physio logica l  ind ices  such as peak BAL and absorpt ion  and e l im ina t ion  
t imes. F in a l l y ,  s u b j e c t s '  a b i l i t y  to d isc r im in a te  l ev e l s  of  i n t o x i ­
ca t ion  wil l  be d iscussed .  Of i n t e r e s t  i s  the  correspondence between 
perceived  and ac tua l  l ev e l s  o f  in to x ic a t io n  during absorp t ion  and 
elimi na t ion .
Menstrual Cycle E f fec t s  on Blood Alcohol Curves. S c i e n t i f i c  
r ecogn i t ion  of  the p o ten t ia l  in f luence  of  female sex hormones on 
alcohol absorpt ion and e l im in a t io n  can be t raced  back to the ea r ly  
animal s tu d ie s  of  Kask (1929) and Klotz (1937) which demonstrated
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t h a t  c a s t r a t i o n  of female r a t s  exacerbated  the  behavioral e f f e c t s  which 
re su l t e d  from acute  alcohol ad m in is t r a t io n .  S to r t e b e c k e r 1s (1939) 
l a t e r  r ep o r t  o f fe red  f u r t h e r  evidence t h a t  c a s t r a t e d  female mice and 
r a b b i t s  were more s e n s i t i v e  than i n t a c t  female co n t ro ls  to the e f f e c t s  
of alcohol a d m in is t ra t io n  as measured by simple r e f l e x  lo sses  and 
l e t h a l i t y .  In t h i s  s tudy,  exogenous es trogen i n j e c t io n s  were found to 
reverse  l a rg e ly  the depressan t  e f f e c t s  of  the alcohol dosage on pe r ­
formance. A follow-up study by the same research  team (Goldberg & 
S to r teb eck e r ,  1943) implica ted  a d i r e c t  a n ta g o n i s t i c  e f f e c t  of  es trogen 
r a t h e r  than a secondary e f f e c t  on performance through a l t e r a t i o n s  in 
alcohol metabolism. Though these  ea r ly  s tu d ie s  e leva ted  awareness 
of  p o s s ib le  gender d i f f e r e n c e s ,  the s c i e n t i f i c  community g enera l ly  
avoided d i r e c t  examination of  t h i s  p o te n t ia l  source of  var iance  and 
ins tead  co n t ro l l e d  fo r  i t  by u t i l i z i n g  male sub jec ts  in t h e i r  i n v e s t ­
ig a t io n s  of  alcohol metabolism (Corrigan,  1974; Jones ,  1975; Jones & 
Jones,  1976).
A minimal amount of  information was obtained regarding es trogen  
and progesterone in f luences  on alcohol metabolism u n t i l  the  1970 's .  A 
number of  s tu d ie s  appeared a t  t h i s  time which claimed to  demonstrate 
a v a r i e ty  of  b ehav io ra l ,  emotional ,  cogn i t ive  and phys io log ica l  a l t e r ­
a t io n s  which were a s so c ia ted  with menstrual cycle  changes (Jones &
Jones,  1977; Jones & Vega, 1973; L inno i la ,  Erwin, Ramm, Cleveland & 
Brenole,  1980; L i t t l e  & Zahn, 1974). Jones and Jones can be c r e d i t e d  
with pioneer ing a body of  recen t  research  which focused a t t e n t i o n  
s p e c i f i c a l l y  on human gender d i f f e re n c es  in alcohol metabolism. Their 
s tu d ie s  of alcohol metabolism in women were summarized in a f a r - re ach in g  
1976 book chap te r  which l e f t  many unanswered questions  about menstrual
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cycle  in f luences .  Their  conclusions  now w i l l  be reviewed, followed by 
a c r i t i c a l  assessment o f  t h e i r  support ive  evidence.
In an i n i t i a l  study by Jones and Jones (1976), 20 female and 10 
male socia l  d r inkers  between the ages of  21 and 35 were examined.
Female sub jec ts  were t e s t e d  a t  two of  th re e  po in ts  in the cycle  in c lu d ­
ing day 1 ( i n i t i t a t i o n  of menstrual f low ) ,  day 14 (around o v u la t io n ) ,  
and day 28 (premenstrum). Male sub jec ts  were t e s t e d  twice ,  two weeks 
a p a r t .  Each sub jec t  was administered .66 ml of  95% USP ethanol per 
kilogram (kg) of  body weight mixed with orange j u i c e  in a 20% concen­
t r a t i o n .  Breath es t im ates  were c o l l e c te d  every f iv e  to  ten minutes 
u n t i l  e l im ina t ion  was complete.  The female sample obta ined higher  
mean peak lev e l s  (0.072%) than t h e i r  male c o u n te rp a r t s  (0.063%), with 
t h i s  d i f f e r e n c e  found to  be s t a t i s t i c a l l y  s i g n i f i c a n t  a t  the  p .05 
l e v e l .  The female sample generated mean peaks of  approximately 0.064%, 
0.068%, and 0.080% a t  days 1, 14, and 28 r e s p e c t iv e ly  while males 
produced mean peaks of  0.063% a t  both po in ts  of  data c o l l e c t i o n .
A r e p l i c a t i o n  of  t h i s  study was completed l a t e r ,  u t i l i z i n g  22 
women and 11 men. The women were again found to  have a s i g n i f i c a n t l y  
higher  (p <.01) mean peak BAL of  0.072% while the men showed an even 
lower mean peak BAL of  0.059%. The authors  concluded t h a t  females 
become more in to x ic a ted  than males a t  a l l  po in ts  w i th in  the  menstrual 
cycle  when given id e n t i c a l  doses o f  a lcoho l .
Fur ther  exper imentat ion was undertaken to determine i f  the obtained 
r e s u l t s  could be genera l ized  to  d i f f e r e n t  alcohol doses . With t h i s  
o b jec t iv e  in mind, two men and two women were adminis tered th re e  d i f f e r ­
ent  alcohol doses (0.33 ml/kg,  0.66 ml/kg, and 1.32 ml/kg) ,  with 
sess ions  separa ted  by two day i n t e r v a l s .  Both female su b jec ts  were
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t e s t e d  during the in te r -m ens t rua l  per iod around o vu la t ion .  The f ind ings  
once again demonstrated c o n s i s t e n t ly  higher  female BAL peaks over a l l  
th re e  dosages (low dosage: males = 0.03%, females = 0.04%; medium
dosage: males = 0.06%, females = 0.08%; high dosage: males = 0.11%,
females = 0.16%). Women were found a lso  to  absorb alcohol f a s t e r  
(reach peak sooner) and these  gender d i f f e r e n c e s  in metabolism were 
accentuated  by higher  dosages.
Jones and Jones (1976) extended t h e i r  in v e s t i g a t io n  of  sex 
hormone e f f e c t s  in women by examining a group of 11 ora l  con t racep t iv e  
women in add i t ion  to groups of  11 men and 11 normally cycl ing  women.
The oral  co n t racep t iv e  group had been tak ing  the p i l l  fo r  an average 
of 20.2 months (range of  2 to 48 months).  A v a r i e ty  of  p i l l  brands 
were used by these  11 women inc luding  Ovulen, Oracon, Ortho-Novum, 
N o r l e s t r i n ,  Demulen, and O vra l . The women were adminis tered  moderate 
alcohol dosages a t  th ree  po in ts  w ith in  the  cycle  including  menstrual 
flow (days 1 to 3 ) ,  ovu la t ion  (days 13 to 15) and premenstrua l ly  
(days 26 to 28).  The women on oral co n t racep t iv es  were found to 
metabolize alcohol slower than the  normal cycl ing  women, in d ica t in g  
t h a t  the former group remains s e n s i t i v e  to  alcohol fo r  longer  dura t ions  
a f t e r  in g es t io n .  There were no d i f f e r e n c e s  between ora l  con t racep t iv e  
and normally cycl ing women in mean peak BALs (about 0.072%), however, 
both female groups were s i g n i f i c a n t l y  h igher  than the males (about 0.059%).
A complementary study by Jones and Jones (1976) compared th ree  
women who had na tura l  decreases  in es trogens  as a r e s u l t  of h y s t e r e c t ­
omies with th ree  normally cycl ing women. U nfor tuna te ly ,  two out of  the 
th ree  hysterectomized women were taking hormonal supplements which 
la rg e ly  confounds the r e s u l t s  o f  the s tudy. The metabolism r a t e  of
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these  two sub jec ts  was s im i l a r  to  t h a t  of  women tak ing  oral  c o n t r a ­
cep t ives  while  the one hysterectomized woman without hormonal supplements 
was found to have a s im i l a r  metabolism r a t e  as t h a t  o f  the  th re e  normally 
cycl ing  s u b je c t s .  One su b je c t  q u i t  tak ing  her hormones fo r  one week, 
and f u r t h e r  t e s t i n g  demonstrated p re d ic t a b le  inc reases  in alcohol met­
abolism r a t e s ,  f u r t h e r  im p l ica t ing  the  ro le  of  the  sex hormones in 
somehow slowing the  r a t e  o f  alcohol metabolism.
An o f fshoo t  o f  the p resen t  s e r i e s  o f  alcohol s tu d ie s  was conducted 
by Jones and Jones in which they administered 0.66 ml/kg of  alcohol to 
th re e  female s u b jec ts  on a d a i ly  b as is  throughout an e n t i r e  monthly 
cyc le .  The mean peaks fo r  these  th re e  women (0.073%, 0.069% and 0.076%) 
were comparable to  the  r e s u l t s  p rev ious ly  p resen ted .  Of more i n t e r e s t  
to  the  au th o r s ,  however, were la rg e  peak BAL v a r i a t i o n s  seen in a l l  
th re e  su b jec ts  throughout  the  cycle .  One s u b je c t ,  f o r  example, was 
repor ted  to  genera te  peak BALs which ranged from 0.04% to 0.10%!
Highest BALs f o r  th ese  th re e  su b jec ts  were found around premenstrum 
(day 28) and ovu la t ion  (day 14),  although they noted t h a t  the  t rend 
i s  most c l e a r  fo r  the  former per iod.
I t  a l so  i s  i n t e r e s t i n g  to  note re p o r t s  of increased  alcohol con­
sumption a s so c ia ted  with the  premenstrual-menstrual  po in t  in the  cyc le .  
Premenstrual consumption inc reases  have been repor ted  with a l c o h o l i c  
women (B e l fe r ,  Shader, Carrol l  & Harmatz, 1971; Podolsky, 1963), and 
r a t s  have been shown to v o lu n ta r i l y  consume l e s s  alcohol  around e s t r u s  
(Aschkenasy-Lelu, 1960 a , b ) ,  a f t e r  exogenous es t rogen  in j e c t io n s  
(Aschkenasy-Lelu, 1958; 1960 a ,b ;  Mardones, 1960; Wallgren & Barry,
1970), and a f t e r  oral c o n t racep t iv e  ad m in is t r a t io n  (Er iksson ,  1969).
Jones and Jones (1976) have reported  a l so  t h a t  women on oral  c o n t r a ­
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cep t ives  consume le s s  alcohol than t h e i r  normally cycl ing  c o u n te rp a r t s .
A recen t  study by Sutker ,  L ib e t ,  A l la in  and Randall (1983), however, 
f a i l e d  to f in d  s i g n i f i c a n t  d i f f e r e n c e s  in alcohol consumption during the 
cycle  among normally cyc l ing  women.
From t h e i r  s e r i e s  o f  i n v e s t i g a t io n s  Jones and Jones a r r iv e d  a t  
th re e  major conclusions  about alcohol metabolism in women. F i r s t ,  they 
s t a t e d  t h a t  women wil l  ob ta in  c o n s i s t e n t l y  h igher  peak BALs than men 
given dosages of  alcohol a t  a l l  po in ts  in the  cycle .  Second, women's 
peak BALs w il l  have g r e a t e r  v a r i a b i l i t y  than t h a t  o f  men in response to 
alcohol in g e s t io n .  Third ,  f l u c tu a t i o n s  in sex hormones probably serve  
to  mediate these  blood alcohol e f f e c t s .
The p o te n t i a l  mechanisms by which es trogen  and progesterone f l u c t u ­
a t io n s  might a f f e c t  alcohol metabolism a re  numerous and l im i te d  p r im ar i ly  
by on e ' s  knowledge o f  the  under lying biochemical r eac t io n s  involved. 
Proposed mechanisms are  d i f f i c u l t  to  f in d  in the l i t e r a t u r e  a t  t h i s  
t ime,  which i s  probably not  s u rp r i s in g  s in ce  the occurrence of  w ith in  
cyc le  d i f f e r e n c e s  has y e t  to  be e s t a b l i s h e d  f i rm ly .  Never the less ,  
these  th re e  p o te n t i a l  mechanisms can be mentioned.
Differences  between men and women in body water con ten t  have been 
examined c lo se ly  and o f f e r  a p o s s ib le  exp lanat ion  f o r  gender d i f f e r e n c e s  
in acu te  in to x i c a t io n  d a ta .  Water occupies  approximately 65 to  70% of 
the a d u l t  male and 50 to 55% of  the  a d u l t  female body weight (B e l l ,  
Emslie-Smith & P a t t e r s o n ,  1976). Water con ten t  v a r i a t io n s  between 
ind iv id u a l s  a re  l a r g e ly  th e  r e s u l t  o f  f a t  con ten t  d i f f e r e n c e s  s ince  
water percentages  in l i p i d - f r e e  areas  of  the  body remain e s s e n t i a l l y  
co n s ta n t .  Adipose t i s s u e  con ta ins  approximately 2.3% water in com­
par ison  to muscle t i s s u e ' s  51% water co n ten t .  Adipose t i s s u e  i s  water
in so lu b le ,  and th u s ,  increased body f a t  means decreased body water .
More adipose t i s s u e  i s  found in women than men which reduces body 
space fo r  water molecules in the  former group. Men are  found to  have 
more muscle t i s s u e .  In p a r t i c u l a r l y  obese i n d iv id u a l s ,  water content  
may f a l l  below 40% of  the  t o t a l  body weight .  I t  i s  assumed t h a t  alcohol 
i s  d i s t r i b u t e d  uniformly throughout  the  water  in the  body (Lovel l ,  1972), 
and alcohol can be assumed to  be more d i lu t e d  in males than females.
Such a body water d i l u t i o n  f a c to r  has been demonstrated r e c e n t ly  in a 
study which accounted s i g n i f i c a n t l y  fo r  observed gender d i f f e r e n c e s  
in alcohol metabolism through an an a ly s is  of  body water percentages 
(Sutker ,  Tabakoff,  Goist  & Randall ,  1983). Therefore ,  hormonal 
f l u c tu a t i o n s  are  not necessary  to account fo r  gender d i f f e r e n c e s  in 
major alcohol metabolism parameters .
D ifferences  w i th in  women a t  var ious  po in ts  of  t h e i r  menstrual 
cycles  a re  cons iderab ly  more d i f f i c u l t  to  exp la in  through body water 
composition d i f f e r e n c e s .  Water r e t e n t io n  is  a common complaint (as 
f requen t  as 80%) o f  women a t  the  premenstrual and menstrual po in ts  in 
the  cycle  (Brooks, Ruble & Clark,  1977; Moos, Kopell , Melges, Yalom, 
Lunde, Clayton & Hamberg, 1969). I t  i s  conceivable  t h a t  the  sex 
hormones could lead to  water  r e t e n t io n  which could mediate w i th in  cycle  
d i f f e r e n c e s  in peak BALs v ia  a d i l u t i o n  e f f e c t ,  but var ious  l i n e s  of 
evidence argue ag a in s t  t h i s  hypothes is .  Water r e t e n t io n  is  d i f f i c u l t  
to q u an t i fy  and measure r e l i a b l y .  Weight g a in s ,  however, show 
n e g l ig ib l e  changes throughout the cy c le ,  leading  one to  ques t ion  the 
s ig n i f i c a n c e  of  with in  cycle  body water percentage changes. Fu r the r ,  
Mattsson and Schoultz (1974) found th a t  a placebo was equal ly  e f f e c t i v e  
in reducing " fe e l in g s  of  swelling" a t  premenstrum as a d i u r e t i c .  B e l l ,
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e t  a l . (1976) s tud ied  f l u i d  r e t e n t io n  in pregnant  women and found l i t t l e  
change in r e t e n t io n  u n t i l  a t  l e a s t  20 to 30 weeks a f t e r  f e r t i l i z a t i o n .  
Hormone l e v e l s  are much h igher  during the  f i r s t  t r i m e s t e r  of  pregnancy 
then those reached a t  any p o in t  during a normal menstrual cyc le .  There­
fo re ,  female complaints of  water  r e t e n t io n  s t im u la te  i n t e r e s t  but are 
l a rg e ly  inadequate to  account fo r  s i g n i f i c a n t  i n t r a - s u b j e c t  d i f f e r e n c e s .
Es t rad io l  l e v e l s  and ADH a c t i v i t y  have been l inked .  Es t rad io l  ad­
m in i s t r a t io n  to female r a t s  has been found to inc rease  ADH a c t i v i t y  
by increas ing  l i v e r  weight (Mezey, P o t t e r  & T s i to u ra s ,  1981). In the  
r a t ,  however, such changes are  not accompanied by s i g n i f i c a n t  changes 
in e l im ina t ion  r a t e s .  F u r th e r ,  no evidence could be found which shows 
cyc l ica l  changes in ADH sy n th es i s  a c t i v i t y  as a func t ion  of  the  menstrual 
cycle .
Glucocort ico ids  are  repor ted  to  a c c e l e r a t e  the  e l im ina t ion  of 
alcohol (Goldste in ,  1983), thus giving r i s e  to  specu la t ion  t h a t  
increased hormone le v e l s  might e l i c i t  hyperadrenocort ica l  a c t i v i t y .  
Progesterone i s  r e l a t e d  chemical ly  to  s t e r o i d  hormones and can be 
converted to c o r t i c o s t e r o i d s  ( B o te l l a -L lu s i a ,  1973). Thus, a 
po ss ib le  mechanism fo r  menstrual cycle  e f f e c t s  involves  the ad rena l -  
p i tu i ta ry -hypo tha lam ic  a x i s .  N ever the less ,  such notions  wil l  remain 
specu la t ion  u n t i l  w ithin  cycle  d i f f e r e n c e s  are  f i rm ly  e s t a b l i s h e d ,  
and proposed mechanisms become the  focus of  research  inqu i ry .
Although Jones and Jones f ind ings  support  t h e i r  notions about 
menstrual cycle  e f f e c t s ,  examination of the  data  base upon which the 
w r i te r s  r e l i e d  suggests  t h a t  these  conclusions  may be premature. A 
number of fundamental and p e r s i s t e n t  problems d e t r a c t  from the overal l  
s ig n i f i c a n c e  of  t h e i r  work. A c en t ra l  problem i s  lack of  biochemical
confirmation of s tages  wi th in  the  menstrual cyc le .  Sharp hormonal 
f lu c tu a t io n s  c h a r a c t e r i z e  the  very na ture  of  the  cy c le ,  y e t  Jones and 
Jones reported  data  c o l l e c t i o n  from women "around" days 1-3,  13-15 and 
26-28 of  the cycle .  The day of  the  cycle  gives important  in d ic a t io n s  
o f  hormonal c o r r e l a t e s  but l a r g e ly  i s  inconclusive  without  d i r e c t  
biochemical conf i rmat ion .  Progesterone l e v e l s  may vary s u b s t a n t i a l l y  
from day 26 to  28, and su b je c ts  t e s t e d  p r io r  to ovu la t ion  w il l  be exper­
iencing es trogen surges while those t e s t e d  p o s t -o v u la t io n  w il l  be 
inf luenced by s l i g h t  decreases  in es trogen l e v e l s .  Even more important 
than t h i s  methodological shortcoming i s  the t o t a l  lack of  v e r i f i c a t i o n  
of  o vu la t ion .  Anovulatory cycles  have been reported  to  be a " r e l a t i v e l y  
common occurrence" in normal women ( B o te l l a -L lu s i a ,  1973) with es timated  
incidences  found to vary widely depending on the  methodology employed 
to make t h i s  de te rm ina t ion .  This problem of anovulatory cycles  can 
cause s i g n i f i c a n t  problems s ince  female endocrinology i s  ch a rac te r iz e d  
by an absence of  p rogesterone  in the lu t e a l  phase r a t h e r  than the p o s t ­
ovula tory  surge a n t i c i p a t e d  during normal cyc le s .  A na tura l  ques tion 
a l so  a r i s e s  concerning the  wisdom of  t e s t i n g  su b jec ts  a t  both the  
premenstrual and menstrual po in ts  wi th in  the cyc le .  Jones and Jones 
were attempting  apparen t ly  to  demonstrate  the  in f luence  o f  sex hormone 
changes on alcohol metabolism in women. S u rp r i s in g ly ,  however, they 
s e le c te d  two po in ts  wi th in  the cycle  fo r  data  c o l l e c t i o n  which t y p i c a l l y  
coincide  in t h e i r  hormonal l e v e l s  o f  progesterone and e s t r a d i o l .  
Examination of  the sex hormone curves (see  Figure 2) in d ic a te s  t h a t  the 
th re e  most d i s s i m i l a r  po in ts  in the  cycle  a re  days 1, 14 and 22 r a th e r  
than 28. This t e s t i n g  procedure allows fo r  the  assessment of th ree  
unique combinations o f  e s t r a d i o l  and progesterone l e v e l s  (day 1:
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es trogen low, progesterone low; day 14: es trogen high,  progesterone low;
day 22: es trogen high ,  progesterone h igh) .  In s tead ,  the  s e l e c t io n  of 
day 1 as well as day 23 by Jones and Jones was inf luenced  poss ib ly  by 
l i t e r a t u r e  po in t ing  to s i g n i f i c a n t  psychological e f f e c t s  of  the  pre- 
menstrum such as d ep ress ion ,  tens ion  and anx ie ty .
The data  p re se n ta t io n  of Jones and Jones leads to i n t e r p r e t i v e  
d i f f i c u l t i e s .  For example, when rep o r t in g  the  r e s u l t s  of the  c r i t i c a l  
study of  11 women on the p i l l ,  11 normal cycl ing  women, and 11 men, 
they neg lec t  to p resen t  group d i f f e r e n c e s  a t  the var ious  po in ts  wi th in  
the cyc le .  In s tead ,  they presented  group means fo r  each sample from the 
th re e  d i f f e r e n t  t e s t i n g  po in ts  taken to g e th e r .  F in a l ly ,  the  extreme 
degree of  e f f e c t s  reported  by the  authors  a re  probably bes t  viewed with 
skeptic ism.  One su b je c t  i s  repor ted  to show peak BALs which span a 
wide range from 0.04% to 0.10% fo r  peak BALs. S im ilar  r e p o r t s  of 
such extreme e f f e c t s  could not  be i s o l a t e d  in the  l i t e r a t u r e .
A number of  add i t iona l  s tu d ie s  have emerged r e c e n t ly  to f u r t h e r  
ques t ion the Jones and Jones conc lus ions .  L in n o i la ,  e t  a l . (1980) 
administered d i f f e r e n t  dosages of  alcohol (0 .5 ,  0 .8 ,  1.2 ml/kg and 
a placebo condit ion)  to 10 ovu la t ing  women a t  days 9 and 23 of  t h e i r  
cyc le .  These re sea rch e rs  found no s i g n i f i c a n t  d i f f e r e n c e s  in peak 
BALs between the f o l l i c u l a r  and lu te a l  po in ts  in the cycle  f o r  any 
of  the four  dosage c o n d i t io n s .  Sutker ,  e t  a l . (1982) s tud ied  32 male 
and 32 normally cycl ing  females fo r  gender d i f f e r e n c e s  in blood alcohol 
l e v e l s  a t  days 26 to 29 of  the cyc le .  Each female su b je c t  a l so  submitted 
blood samples on day 22 to confirm ovu la t ion  fo r  a l l  su b je c ts  through 
radioimmunoassays fo r  plasma progesterone c o n c e n t ra t io n s .  No s i g n i f i ­
cant d i f f e re n c es  in peak BALs were found between men and women a t  days
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26 to 29 of  the cycle which i s  c on t ra ry  to  Jones and Jones conc lus ions .
I t  a l so  i s  i n t e r e s t i n g  to  note  t h a t  these  same au thors  found anovula tory  
cycles  in approximately 25% o f  t h e i r  normal cyc l ing  female sample 
(personal communication).  F i n a l l y ,  Randall ,  Lochry, Moseley and Sutker  
(1981) conducted a r ecen t  animal study of  20 c o n t r o l ,  40 ovar iectomized,  
and 40 sham control  female mice. In t h i s  study ovariectomized female 
mice f a i l e d  to d i f f e r  from t h e i r  normal and sham control  co u n te rp a r t s  in 
peak BALs, a f ind ing  which is  d i r e c t l y  con t ra ry  to the  ea r ly  animal work 
(Goldberg & S to r te b e c k e r ,  1943; Kask, 1929; Klotz ,  1937) which o f fe red  
a sound r a t i o n a l e  fo r  sex hormone exper imenta t ion  in human s u b je c t s .  I t  
i s  c l e a r  t h a t  fundamental ques t ions  about the  in f luence  of  the  menstrual 
cycle  on alcohol metabolism remain.
Behavioral E f fec ts  o f  Acute I n t o x i c a t i o n . Re la t ionsh ips  between 
BALs and func t iona l  impairment have been in v e s t ig a te d  e x ten s iv e ly  over 
the  years  in an e f f o r t  to  i s o l a t e  observable  performance c o r r e l a t e s  of  
i n to x i c a t io n .  A range o f  dependent measures have emerged with r e l a t i o n ­
ships between BALs and impairment g e n e ra l ly  found to be dose dependent 
p as t  p iv i t o l  blood alcohol  t h r e s h o ld s .  Evidence suggests  g r e a t e r  alcohol 
impairment on the ascending as opposed to  descending limb o f  the 
a b s o rp t io n -e l im in a t io n  curve (Eggleton,  1941; Jones ,  1973; Jones & Vega, 
1972; Meerloo, 1947; Mirsky, P ik e r ,  Rosenbaum & Lederer ,  1941; Young, 
1970). What follows is  a review of  popular  behavioral  c o r r e l a t e s  and 
evidence fo r  gender d i f f e r e n c e s  and ascending/descending limb d i f f e r ­
e n t i a l s .  Experimental s e s s io n s  in alcohol research  l a s t  fo r  long per iods  
of  time and can prove cha l leng ing  i f  too many dependent measures are  
requ i red .  A primary o b je c t i v e  o f  t h i s  review of  behavioral c o r r e l a t e s  
i s  s e l e c t io n  of  a small number of maximally s e n s i t i v e  and e a s i l y  admini­
s te red  o v e r t  i n d ic a to r s  of  i n t o x i c a t i o n .
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1• Standing S te a d in e s s . S t a b i l i t y  o f  s tance  has been a commonly 
used measure of  i n to x i c a t io n .  The apparatus  used v a r ie s  among research  
labs but a l l  a re  s im i l a r  in measuring d u ra t ions  and degrees o f  angular  
d ev ia t ion  from the s u b j e c t ' s  c e n te r  of  g r a v i ty  as he or she s tands  on a 
s t a t i o n a r y  o r ,  in some c a s e s ,  v ib ra t in g  pla t form (Goldberg, 1966;
Idestrom & Cadenius, 1968; Shipley & Har ley ,  1971). The term Romberg is  
f req u en t ly  used to i n d i c a t e  s tanding s te a d in e ss  with both f e e t  p lanted 
on a s t a t i o n a r y  pla t form while the su b jec ts  eyes are  c losed .  A modified 
Romberg t e s t  measures sway while s tanding on one fo o t  with eyes c losed .
Research reviewed by Carpenter  (1962) suggested t h a t  body sway i s  
an "exceedingly s e n s i t i v e "  measure of  i n t o x i c a t i o n .  Goldberg (1966) 
s tud ied  160 su b jec ts  and concluded t h a t  s tand ing  s te a d in e ss  shows a 
good c o r r e l a t i o n  with blood a lc o h o l ,  co inc id ing  with regard to  peak BAL 
and general course .  Likewise,  Idestrom and Cadenius (1968) examined 
standing s te a d in e ss  in response to mean peak BALs of 0.015%, 0.03%,
0.05%, 0.07% and 0.00% (p lacebo) .  Placebos had no e f f e c t  on measures 
which were markedly impaired about one hour a f t e r  ing es t io n  f o r  sub jec ts  
who a c t u a l l y  inges ted  a lcoho l .  S l ig h t  and v a r i a b l e  e f f e c t s  were produced 
by BALs of 0.03% and 0.05%. Evans, Martz,  Rodda, K ip l inger  and Forney 
(1973) s im i l a r l y  repor ted  a dose dependent r e l a t i o n s h i p  between BALs and 
body sway. L i t e r a t u r e  on gender e f f e c t s  and ascending-descending limb 
d i f f e r e n t i a l s  could not be i s o l a t e d .
2. Reaction Time. Early c r i t i q u e s  o f  r e a c t io n  time research  
( J e l l i n e k  & McFarland, 1940; Teichner,  1954) a re  s t i l l  v a l i d  today in 
t h e i r  emphasis on s u b t l e  sources of  e r r o r  var iance  such as a l t e r a t i o n s  
in procedures ,  f a i l u r e  to control  fo r  boredom, f a t i g u e ,  d i s t r a c t i o n s ,  
and o th e r  p o te n t i a l  problem a reas .  Put simply, r ea c t io n  time measure-
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merits r eq u i re  p rec is ion  and r igorous  control  of  the t e s t i n g  environment 
i f  the data  a re  to be r e l i a b l e .
V i r tu a l ly  a l l  r e sea rch e rs  who have used reac t io n  time as a dependent 
measure have found impaired r e a c t i v i t y  to  s t im ul i  in in to x ic a ted  sub jec ts  
(Carpenter ,  1962; Huntley, 1972; Jones & Jones,  1976; King, 1975;
L inno i la ,  e t  a l . ,  1978; Taberner ,  1980). Impairment is  found to  begin 
a t  BALs of  0.05% ( Shi 11i t o , King & Cameron, 1974) and to follow a d i r e c t  
l i n e a r  course (Rentoul ,  Smith & Beavers,  1962). There a re  a l so  sugges t ­
ions t h a t  alcohol dosages below the necessary  th resho ld  fo r  s i g n i f i c a n t  
r ea c t io n  time impairment may nev e r th e le ss  inc rease  response e r ro r s  in 
tasks  (Moskowitz, 1971; S h i l l  i t o ,  e t  a l . ,  1974; Tharp, Rundell ,  Les ter  
& Williams, 1974; Vuchinick & S o b e l l , 1978).
The a s so c ia t io n  between r e a c t io n  time impairment and in to x ic a t io n  
level  i s  not as c l e a r  during e l im in a t io n ,  with evidence suggest ing a 
weaker r e l a t i o n s h i p  on the  descending limb of  the curve (Eggles ton,  1941; 
Meerloo, 1947; Young, 1970). Young (1970) concluded t h a t  i t  i s  now 
f a i r l y  well e s ta b l i s h e d  t h a t  the  r e l a t i o n s h i p  between simple r eac t ion  
time and BALs becomes in c re a s in g ly  tenuous with the passage o f  time on 
the descending limb of  the  e l im ina t ion  curve.  Reports of  s p e c i f i c  
c o r r e l a t i o n s  between BALs and r e a c t io n  time could not be found.
3. Hand-Eye Speed and C oord ina t ion . The most promising c l a s s  of  
behavioral  measures probably involves  hand-eye speed and coord ina t ion .  
Idelst rom and Cadenius (1968) examined 31 male su b jec ts  on tapping 
speed and hand-eye coord ina t ion  as measured by an apparatus employing 
a s ty lu s  which must be moved along an S-shaped s l i t  without  touching 
the edges. Five d i f f e r e n t  dosages were administered to su b jec ts :
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Dose A: placebo so lu t ion peak BAL = 0.000%
Dose B: 0.2 g/kg peak BAL = 0.015%
Dose C: 0.4  g/kg peak BAL = 0.030%
Dose D: 0.6 g/kg peak BAL = 0.050%
Dose E: 0.8 g/kg peak BAL = 0.070%
The r e s u l t s  demonstrated t h a t  coordina t ion  was e f fec ted  by doses as low 
as 0 .4  g/kg while  tapping speed was u n a l te red  u n t i l  doses of  as high as 
0.8 g/kg were adminis tered .  Peak BALs of 0.070,  however, a re  not t h a t  
high and these  r e s u l t s  demonstrated the s e n s i t i v i t y  of  the coord ina t ion  
task  to the  a lcoho l .  Figure 3 shows the r e l a t i o n s h i p  between hand-eye 
c oord ina t ion  as measured by the s ty lu s  task  and i n to x ic a t io n .
Si del 1 and Pless  (1971) examined 24 male sub jec ts  fo r  d e f i c i t s  in 
hand-eye coord ina t ion  as measured by a t ra ck in g  ta sk  (apparatus  requ i res  
su b je c t  to  keep a l i g h t  ray spo t ted  over a moving t a r g e t )  in response to 
alcohol dosages which y ie lded  peak BALs o f  approximately 0 .14 ,  0 .17,
0.18 and 0.0% (p lacebo) .  Absorption data  an a ly s is  generated a simple 
c o r r e l a t i o n  of  0.61 between BALs and impairment over a l l  o f  the doses.
The c o r r e l a t i o n  fo r  the h ig h es t  dosage was 0.95.  For the e l im ina t ion  
limb of  the  curve the  c o r r e l a t i o n  was 0.52.
4. Driving S k i l l s . P r o f i c i e n t  d r iv ing  a b i l i t y  req u i re s  the s k i l l ­
ful combination of  a m ul t i tude  of  s k i l l s  including hand-eye speed and 
c o o rd in a t io n ,  s tanding s t e a d in e s s ,  and reac t io n  time.  The l i t e r a t u r e  
i s  e s s e n t i a l l y  unanimous in p re d ic t in g  t h a t  d r iv ing  s k i l l s  d e t e r i o r a t e  
a t  r e l a t i v e l y  low BALs (sometimes le s s  than 0.05%). Both actual  
d r iv in g  courses and d r iv ing  s imulators  have been u t i l i z e d  with measures 
c o l l e c t e d  on tasks  involving a wide range a behaviors ,  from the  d e l i c a t e  
to the  crude ( e . g . ,  time around course ,  number of s tanchions  h i t ,  turning
2 5
a b i l i t y  in a l im i ted  space,  number of  b r icks  h i t  with f ro n t  wheels,  
braking to a red l i g h t ,  r e l e a s e  o f  p ressu re  on a c c e l e r a t o r  a t  an amber 
l i g h t ,  simple braking,  braking a t  d i f f e r e n t  speeds , braking with judg­
ment, e t c . )  with remarkable methodological s o p h i s t i c a t i o n  achieved in 
d r iv ing  s tu d i e s .  Drew, Colquhoun and Long (1958) found t h a t  both 
t rack ing  e r r o r  and s te e r in g  wheel movement were l i n e a r l y  r e l a t e d  to 
BALs while Loomis and West (1958) reported  t h a t  time o f f  the road 
followed the  blood alcohol curve c lo se ly .  Newman and F le tch e r  (1940) 
found a c o r r e l a t i o n  between a t r a ck ing -b rak ing  task  and crude s te e r in g  
and BALs to be 0.485 and 0.576 r e s p e c t iv e ly .  A number of  ad d i t iona l  
s tu d ie s  a re  reported  im p l ica t ing  s im i l a r  r e l a t io n s h ip s  between alcohol 
and dr iv ing  impairment (Bjerver  & Goldberg, 1950; Coldwell,  Penner,
Smith, Lucas, Rodgers & Darboch, 1958; Gel in & Wretmark, 1951; Huber, 
1955; Marquis, Kel ly , M i l l e r ,  Gerard & Rapaport,  1957), and d e f i c i t s  
are  o f ten  found a t  BALs as low as 0.032% (Gel in & Wretmark, 1951) and
0.04% (Bjerver  & Goldberg, 1950). Many w r i t e r s  a lso  note t h a t  psycho­
motor impairment o f ten  preceeds  o v e r t  behavioral  s igns o f  i n to x i c a t io n .
S e l f  Estimat ion of  In to x ic a t io n  Level s . Measures of  the  accuracy 
of  personal es t im a tes  of  i n to x i c a t i o n  l e v e l s  and degrees of  a s so c ia ted  
impairment provide an a d d i t i o n a l ,  more s u b t l e  measure of  i n to x i c a t io n .  
Individual es t im a t ions  of BALs and a s so c ia ted  impairment can have import­
an t  consequences in regard to  c ru c ia l  dec is ions  such as d r iv ing  while 
in to x ic a te d .  S e l f - r a t i n g s  of  perceived  in to x ic a t io n  and impairment are 
obtained e a s i l y  and qu ick ly  from in to x ica te d  s u b je c t s .
Ekman, Frankenhaeuser , Goldberg, Hagdahl and Myrsten (1964) s tudied  
su b je c t iv e  r a t in g s  o f  s e l f  in to x i c a t io n  in a sample of  e ig h t  males.  They 
used a score  of  10 to r ep re se n t  minimal d e t e c t a b l e  l e v e l s  o f  in to x ic a t io n
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and scores  of  0 to denote complete s o b r i e ty .  In most r e s p e c t s ,  these  
s u b je c t iv e  es t im a tes  were found to  coincide  with the  blood alcohol 
curves fo r  the  th re e  d i f f e r e n t  dosages which produced mean BAL peaks 
of  0.035, 0.045 and 0.072. Figure 4 shows the s u b je c t iv e  r a t in g s  and 
ac tua l  blood alcohol curves .  In both curves the  ascen t  is  seen to  be 
r ap id ,  with peaks co inc id ing  in time and descent  approximately in a 
l i n e a r  fash ion  fo r  the two measures of  i n to x i c a t io n .  One important  
poin t  i s  t h a t  s u b je c t iv e  r a t e s  o f  dec l ine  a re  much f a s t e r  than actual  
blood alcohol e l im in a t io n ,  leading to  sober es t im a tes  when mean BALs 
were a c tu a l l y  0.02% and 0.04% fo r  the two lowest (0.33 and 0.44 g/kg) 
and one h ig h es t  dose (0.66 g/kg) r e s p e c t iv e ly .  Subjects  were asked 
to r a t e  t h e i r  d e s i r e  and energy fo r  completing a r i th m e t ic  t e s t i n g .
These r a t in g s  showed a s i g n i f i c a n t  d iscrepancy between s u b je c t s '  
e s t im ates  of  work capac i ty  and t h e i r  ac tua l  performance a b i l i t y .
Subjects  were most prepared and motivated to work when t h e i r  BALs 
were h ig h es t  and performance thus maximally impaired.
Goldberg (1966) reported  s im i l a r  f ind ings  in h is  study o f  160 
su b jec ts  a t  alcohol doses o f  0 .33 ,  0 .44 ,  0.55 and 0.66 g/kg. The same 
bas ic  Ekman, e t  a l . (1964) r a t in g  sca le  was u t i l i z e d  in t h i s  s tudy.
The su b je c t iv e  r a t in g s  and actual  BALs were again found to  co inc ide  
l a r g e l y ,  but s i g n i f i c a n t  d i f f e r e n c e s  in the appearance and disappearance 
th re sho lds  were found. Subjects  on low doses did not  change apprec iab ly  
t h e i r  s e l f - r a t i n g s  u n t i l  an ascending th re sho ld  of  0.022%, with the 
h ig h es t  dose r a i s i n g  t h i s  th re sho ld  to 0.057%. Descending limb th r e s h ­
olds were a lso  dose dependent with values fo r  the  four  doses found to be
0.021, 0.026, 0.035 and 0.044% r e s p e c t iv e ly .  S e l f - r a t i n g s  a re  c o r r e l a t e d  
most h ighly  with ac tua l  BALs with in  the curve.  Re la t ionsh ips  tend to be
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lower on i n i t i a l  ascen t  and l a t e  e l im in a t io n .  Goldberg a l so  found mini­
mal c o r r e l a t i o n  between s u b je c t iv e  es t im a tes  of  r e ac t io n  time and actual  
performance. He noted t h a t  t h i s  d iscrepancy has been reported  by o thers  
(Ekman, e t  a l . ,  1964; Froberg,  1963). Fur ther  support  fo r  t h i s  con ten t ion  
is  o f fe red  by S i del 1 and PI e s s ' s  (1971) f ind ings  t h a t  33% o f  s u b jec ts  
overest imated  t h e i r  performance on a measure o f  hand-eye coord ina t ion  and 
motor d e x t e r i t y  a t  low l e v e l s  of  i n to x i c a t io n .
The Present  Research
The i n t e r r e l a t i o n s h i p  between sex hormone l e v e l s ,  blood alcohol 
v a r ia b le s  and behavioral  c o r r e l a t e s  o f  in to x i c a t io n  wi ll  be examined 
in the  p resen t  s tudy.  Emphasis w i l l  be placed on a n a ly s is  of  with in  
cycle  d i f f e ren c es  among women. Evidence w il l  be generated in regard 
to  a number of fundamental ques t ions  about menstrual cyc le  e f f e c t s  on 
alcohol metabolism. The following ques t ions  a re  of  most importance:
1. Are th e re  d i f f e r e n c e s  in womens' peak BALs, t imes to 
peak, and e l im in a t io n  times which a re  a s so c ia ted  with 
po in ts  with in  the  menstrual cycle?
2. Is the re  a s i g n i f i c a n t  r e l a t i o n s h i p  between e s t r a d io l  
and/or  proges terone  l e v e l s  and the  th re e  major blood 
alcohol v a r i a b le s?
3. Are behavioral  measures of  in to x i c a t io n  s e n s i t i v e  to 
changes in blood alcohol  co ncen t ra t ions?
4. Do behavioral measures of  i n to x i c a t io n  change as a 
funct ion  of  the  menstrual  cycle? Are women equa l ly  
impaired a t  d i f f e r e n t  t imes wi th in  t h e i r  cycles?
5. Are su b jec ts  equa l ly  impaired by the same blood alcohol 
concen t ra t ions  exper ienced on the  ascending and descending 
1imbs of the  curve?
METHOD
Subjects
A t o t a l  o f  12 female v o lun tee r  sub jec ts  p a r t i c ip a t e d  in the 
p re sen t  i n v e s t i g a t io n  o f  acu te  alcohol i n t o x i c a t i o n .  P a r t i c ip a n t s  
were r e c r u i t e d  p r im a r i ly  from h o s p i t a l s  and u n i v e r s i t i e s  in the 
New Orleans a rea .  An e f f o r t  was expended to  maximize sample homogen­
e i t y  on v a r i a b le s  of  p o t e n t i a l  importance. E l i g i b i l i t y  c r i t e r i a  were 
as fo llows:
1. All s u b je c ts  must be between 21 and 35 
yea rs  of  age. Subjects  had a mean age 
of  26 ± 2 .5  y e a r s .
2. Subjects  were a l l  female, white  Americans.
Reed, Kalant ,  Gibbins,  Kapur and Rankin 
(1976) reviewed a number of  s tu d i e s  which 
suggested p o s s ib le  r a c i a l  d i f f e r e n c e s  in 
a lcohol metabolism.
3. Subjects  were a l l  moderate d r in k e rs  as 
def ined  by responses  to the s e l f  r epo r t  
Khavari Alcohol Test  (KAT: Khavari & Farber ,
1978) which e s t im a te s  q u a n t i ty  and frequency 
of  d r in k in g .  Subjects  a l l  repo r ted  drinking 
a minimum of  2 times or 4 dr inks  a week fo r  a 
mean consumption r a t e  of  0.88 ± 0.34 oz/day.
The na t iona l  dr inking average i s  r epo r ted  to 
be 0.94 oz/day (Noble, 1978).
4. Subjec ts  did not use ora l  co n t r a c e p t iv e s  or
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p re s c r ip t i o n  drugs which may have influenced 
alcohol metabolism.
5. All su b jec ts  had a h i s to r y  of menstrual regu­
l a r i t y .
6. All su b jec ts  scored above 100 on the Shipley 
I n s t i t u t e  o f  Living I n t e l l i g e n c e  Test  (Sh ip ley ,
1967).
7. Subjects  with apparent  weight problems were not 
considered f o r  inc lus ion  in the  s tudy.  The
f in a l  12 s u b je c t s '  mean weight was 129 +_ 17 pounds.
Body water  percentages  averaged to 52.0 + 2.86%.
The na t iona l  average has been es t imated  a t  50 to 
55% in women ( B e l l ,  e t  a l . ,  1976).
Apparatus and Psychometric Inst ruments
BALs were determined from breath  samples using an In toximeter  
Model 3000. This instrument opera tes  on the p r in c ip l e  of  in f r a re d  
absorp t ion  and incorpora tes  an in te rn a l  s tandard  of known concentra t ion  
(100 mg percent)  and a blank of  (0 mg p e rc e n t ) .  The s tandard and 
blank are  analyzed a f t e r  every th re e  b rea th  samples to confirm con­
t inued  instrument accuracy. Basal temperature  oral  thermometers were 
used to record d a i ly  temperatures  of  s u b je c t s .
A standing s te a d in e ss  device was used to measure gross  balance 
d is tu rbance .  The device c o n s is ted  o f  two pu l leys  suspended from walls 
a t  90 angles to one ano the r ,  approximately 4 f e e t s  from the f lo o r .  
P h o to e lec t r i c  c e l l s  de tec ted  r o ta t i o n  of the p u l l e y s ,  and f i lament  
a t tached  the pul leys  to the  w a is t  of  the  su b jec t  so t h a t  movement in 
any d i r e c t io n  r e su l t e d  in pu l ley  r o ta t i o n  and pulse  counter  a l t e r a t i o n s .
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Subjects  were adminis tered various psychometric measures during 
the i n i t i a l  screening in te rv iew .  This b a t t e r y  of  t e s t s  included the 
Shipley I n s t i t u t e  of Living Scale (Ship ley ,  1967), Khavari Alcohol Test 
(KAT: Khavari & Farber ,  1978), the Health His tory  Quest ionnaire  (see
Appendix D), the Menstrual D is tress  Quest ionnaire  (MDQ: Moos, 1968),
and the Menstrual His tory  Q u es t io n n a i re . ( s ee  Appendix E).
The grooved pegboard t e s t  was used to  measure hand-eye speed and 
coord ina t ion .  This psychomotor t e s t  i s  produced by La faye t te  Instrument 
Company and c o n s i s t s  o f  a wooden block conta ining 25 randomly pos i t ioned  
s lo t s  or  holes .  Metal "keys" o r  pegs were pos i t ioned  in a t r a y  next to 
the device ,  and su b jec ts  were i n s t r u c t e d  to  p lace i n d iv id u a l ly  a l l  of  
the pegs in to  the  s l o t s  as quickly as p o s s ib le .  T r i a l s  were given with 
a l t e r n a t in g  dominant and nondominant hands.
Independent Variables
The day of  the  menstrual cycle  served as the  primary independent 
v a r ia b le  examined in the  p resen t  s tudy.  The th re e  l ev e l s  of  the inde­
pendent v a r iab le  corresponded with data c o l l e c t i o n  on days 2, 14 and 
22 of the menstrual cyc le .  Subjects  were counterbalanced on the t r i a l  
order  o f  t h e i r  data c o l l e c t i o n  to control  fo r  poss ib le  p r a c t i c e  e f f e c t s ,  
each su b jec t  being ass igned  randomly to one o f  th re e  po ss ib le  t r i a l  
orders  (o rder  one: day 2, day 14, day 22; order  two: day 14, day 22,
day 2; order  th re e :  day 22, day 14, day 2).
A second independent v a r i a b le  was the  phase po in t  o f  the blood 
alcohol a b so rp t io n -e l im in a t io n  curve during the t e s t  sess ion .  Behavioral 
measures were taken a t  b a s e l in e ,  ascending limb, peak, and descending 




Radioimmunoassays (RIAs) fo r  e s t r a d io l  and p roges te rone ,  blood 
alcohol l e v e l s ,  grooved pegboard performance, s tanding s t e a d in e s s ,  and 
s e l f  r a t in g s  o f  i n to x ic a t io n  a l l  served as dependent measures.
Es t rad io l  and Proges te rone . Radioimmunoassays of  these  two 
hormone leve ls  were conducted by the Tulane Medical School RIA la b o r ­
a to ry  under the d i r e c t io n  of  A. K. Arimura, M.D., Ph.D. An RIA k i t  
produced by Pantax Corporation was u t i l i z e d  to measure e s t r a d io l  
lev e l s  in u n i t s  of pg/ml. Abraham, Chiamor, Ferrandex,  Stevenson, 
Worlikar and Washington (1981) d e l in ea te d  the  s p e c i f i c  procedures 
involved in these  RIA analyses  of  plasma e s t r a d i o l .  The Pantex 
Corporation p resen ts  evidence o f  high r e l i a b i l i t y  of  the measurement 
procedure in t h e i r  manual which accompanies the RIA k i t .  Expected 
value ranges of  e s t r a d io l  a re  l i s t e d  as fo llows:
Early f o l l i c u l a r  s tage :  30-100 pg/ml
Late f o l l i c u l a r  s tage :  100-400 pg/ml
Luteal s tage :  50-150 pg/ml
Adult males: 10- 60 pg/ml
Progesterone l ev e ls  were measured with the use of a Nuclear Medical 
Systems Inc. RIA k i t .  S p ec i f ic  information on the techn ica l  procedures 
implemented in these  measurements i s  o f fe red  by Youssefnejadian,  Florensa ,  
Col l ins  and Somerc il le  (1972). The accompanying RIA manual assures  high 
r e l i a b i l i t y  of  the measurement and o f f e r s  evidence o f  such (Malvano, 
T r o j s i ,  Gandolf i ,  A l tanor io  & Crargnani ,  1974). Expected value ranges 
fo r  progesterone are:
F o l l i c u l a r  s tage :  1.0 - 2.6 ng/ml
Luteal s tage :  5.3 - 29.2 ng/ml
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Blood Alcohol Leve ls . All BAL measurements were made through the 
use o f  the Intoximeter  Model 3000. The r e l i a b i l i t y  of  breath  ana lys is  
in the determination of  BALs has been e s t a b l i s h e d ,  with c o r r e l a t i o n s  
between the two commonly repor ted  in the  +0.95 to  +0.96 range 
(Dubowski, 1970). Peak BAL, time to  reach peak BAL (absorp t ion  t ime) ,  
and time from peak u n t i l  e l im in a t io n  (< 0.015) served as the th ree  
dependent measures c l a s s i f i e d  under the heading of blood alcohol 
ana lyses .
Grooved Pegboard Performance. Previous research  re p o r t s  have 
ind ica ted  t h a t  psychomotor measures can provide a s imple,  e a s i l y  admin­
i s t e r e d ,  y e t  s e n s i t i v e  o v e r t  measures o f  i n to x i c a t io n .  The grooved 
pegboard t e s t  is  such a measure of  hand-eye speed and coord ina t ion .
The t e s t  has been found useful in d isc r im in a t in g  between bra in  damaged 
and normal control su b je c ts  and is  encorporated  in to  the T r i t e s  C l in ica l  
Neuropsychological Test B a t te ry  ( T r i t e s ,  1977). No data could be found 
on pegboard s e n s i t i v i t y  to i n t o x i c a t i o n ,  but the nature  of  the task  and 
the previous  l i t e r a t u r e  on behavioral  c o r r e l a t e s  of in to x ic a t io n  
suggest  i t s  u t i l i t y  f o r  t h i s  purpose. P i l o t  su b je c ts  were adminis te red 
the t e s t  under the  in f luence  o f  e leva ted  BALs and ap p rec iab le  d i f f e ren c es  
were found, support ing i t s  usage as a behavioral  measure of in to x ic a t io n  
fo r  the p resen t  study.
R e l i a b i l i t y  data r e l a t e d  s p e c i f i c a l l y  to the grooved pegboard 
could not be i s o l a t e d ,  but ex tens ive  information is  a v a i l a b l e  on the 
Purdue Pegboard t e s t  which is  s im i l a r  in i t s  e s s e n t i a l  f e a tu r e s .  In 
f a c t ,  both pegboards were developed by the same resea rchers  ( T i f f in  & 
Asher,  1948), and both are d i s t r i b u t e d  by Lafaye t te  Instrument Company. 
Purdue Pegboard r e l i a b i l i t y  c o e f f i c i e n t s  of +0.85 to +0.90 are common
( T i f f i n ,  1968), and a v a r i e t y  o f  v a l i d i t y  s tu d ie s  a re  presented in 
the manual.
Standing S te a d in e s s . Measurement of  s tanding s tead in e ss  provided 
an in d i c a to r  of  gross motor and balance impairment.  This measure compl 
mented the grooved pegboard which assessed  f i n e  hand-eye coord ina t ion .  
Research has shown the  s e n s i t i v i t y  of  s im i l a r  measures in d e tec t in g  
in to x ic a t io n  l e v e l s  as low as 65 mg%.
S e l f - R a t in g s . A 10 po in t  r a t in g  sc a le  was used fo r  su b je c t iv e  
s e l f  i n to x i c a t io n  r a t i n g s .  Subjects  were asked to def ine  a score  of  
1 as completely sober and a score o f  10 as severe ly  in to x ic a te d .  An 
anchored sca le  was provided to  a s s i s t  su b je c ts  in making t h i s  d e t e r ­
mination (see  Appendix F).
Summary o f  Dependent Measures. The following l i s t  o f  dependent 
measures w i l l  be examined in the course o f  the p resen t  study:
1. E s t rad io l  and Progesterone l e v e l s
2. Blood Alcohol Analyses: Peak BAL, Absorption Time,
El iminat ion Time
3. Grooved Pegboard: Dominant Hand, Nondominant Hand
4. Standing S tead iness
5. S e l f -R a t ings
Blood samples were drawn from su b je c ts  p r io r  to  alcohol inges t ion  
in each of  the th re e  experimental s e s s io n s .  BALs were taken a t  f iv e  
minute i n t e r v a l s  u n t i l  e l im in a t io n  was completed. The grooved 
pegboard and s tanding s te a d in e s s  measures were taken a t  b a s e l in e ,  peak 
BAL, and approximately 60 mg% on both the ascending and descending 
limbs of  the curve. BAL s e l f - r a t i n g s  were taken every 20 minutes 
u n t i l  a r a t in g  of  1, completely sober ,  was obta ined .
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Procedure
All e l i g i b l e  s u b je c ts  were required  to  complete an i n i t i a l  s c reen ­
ing in terv iew which involved the ad m in is t r a t io n  of the Shipley  I n s t i t u t e  
o f  Living Sca le ,  Khavari Alcohol T e s t ,  and Health H is to ry ,  Menstrual 
D is t re s s  and Menstrual His to ry  Ques t ionna ires .  Subjects  were to ld  th a t  
the  o b je c t iv e  of the s tudy was to  explore  the  course  o f  acute  alcohol 
in to x i c a t io n  in women. I t  was s ta t e d  t h a t  moderate ,  though not phys i ­
c a l l y  harmful,  doses of alcohol  had to be ingested  during the s tudy ,  
and t h a t  a blood sample would be drawn a t  the s t a r t  of each experimental 
s ess ion .  An agreement was made during the i n i t i a l  in terv iew to pay 
su b jec ts  $50 fo r  each of  the  experimental sess ions  and $20 fo r  the 
se l f -m o n i to r in g  of alcohol consumption and basal body temperature .  In 
a d d i t io n ,  s u b je c t s  were t o l d  t h a t  they may acquire  information regarding 
t h e i r  alcohol metabolism and menstrual cycle  upon completion of  the 
s tudy.
During the i n i t i a l  in te rv iew ,  s u b je c ts  were asked to c h a r t  d a i ly  
basal body temperature  and alcohol in take  fo r  the e n t i r e  s tudy. This 
s e l f -m on i to r ing  procedure was to be i n i t i a t e d  on day 1 (beginning of 
menstruat ion)  of  each s u b j e c t ' s  next menstrual cyc le .  A basal temper­
a tu r e  ora l  thermometer was provided f o r  each su b je c t  along with Alcohol 
Log Sheets (see  Aopendix G) and Basal Body Temoerature Forms (see 
Appendix H) to a s s i s t  in t h e i r  monitoring of  the  t a r g e t  responses.  
Subjects  were questionned to  insure  t h a t  th e r e  was no misunderstanding 
about the recording procedure.  They were to ld  t h a t  experimental 
sess ions  would be scheduled only a f t e r  they had completed one fu l l  
month of body temperature  and alcohol consumption record ings .  A 
consent  form (see Appendix I) was signed by both the  su b jec t  and the
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experimenter  a t  the conclusion of  the i n i t i a l  in te rv iew ,  and the sub jec t  
was asked to con tac t  the  lab  upon the  f i r s t  day of t h e i r  upcoming cycle 
(beginning of  s e l f  moni to r ing) .
Subjects  were ca l le d  a t  random poin ts  during t h e i r  f i r s t  month of 
se l f -m on i to r ing  to help maximize compliance with the temperature  and 
alcohol consumption measurements.  Within one to two weeks before  the 
end of  t h i s  f i r s t  month of  the  s tudy ,  su b je c ts  were assigned randomly 
by computer to one of th re e  counterbalanced orders  of t r i a l  sequencing.
Subjects  assigned to o rder  one were scheduled to complete t h e i r  
f i r s t  experimental sess ion  on day 2 of  t h e i r  next cyc le .  Some sub jec ts  
had d i f f i c u l t y  scheduling a sess ion  s p e c i f i c a l l y  on day 2, and some 
allowances were made to accomodate su b jec ts  as bes t  as poss ib le  (two 
su b jec ts  scheduled sess ions  as l a t e  as day 7) .  Subsequently , sub jec ts  
in order  one would be scheduled f o r  a second sess ion  around day 14 
(ovula t ion)  of  t h i s  same c y c le ,  approximately two weeks l a t e r  than 
t h e i r  f i r s t  se ss ion .  Subjec ts  were contacted  d a i ly  by te lephone on 
the days immediately preceeding ovula t ion  to  ob ta in  d a i ly  temperature 
readings.  Ovulation was i n f e r r e d  by a temperature  dip around the 
middle of  the menstrual cycle  of  about .5 degree c en t ig rad e .  Subjects  
would be asked to  come in to  the lab  f o r  a sess ion  on the  day a f t e r  the 
temperature dip. Subjects  were scheduled immediately i f  a temperature 
dip did not occur by day 15. The temperature ch a r t s  from the  f i r s t  
month of se l f -m on i to r ing  were useful  in helping to e s t im ate  when ovu­
l a t i o n  was occurr ing in the l a t e r  cycle  s ince  women of ten  show consis tency  
in t h e i r  menstrual cycle p a t t e r n s .  Subjects  assigned to  order  one would 
complete t h e i r  t h i r d  sess ion  approximately one week a f t e r  ovu la t ion ,  
around day 22. This t h i r d  sess ion  of ten  could be scheduled a week in
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advance a t  the day 14 experimental sess ion .  F l e x i b i l i t y  in scheduling 
was e s s e n t i a l  fo r  main ta ining some sub jec ts  in the  s tudy.  Five sub jec ts  
were not able  to complete a l l  th re e  sess ions  wi th in  a sequent ia l  menstrual 
cycle  and had to be scheduled with a one cycle  in te rv a l  in terposed  between 
two of  the experimental s e s s io n s .
Subjects  randomly assigned  to order  two of the counterbalancing 
sequence would complete t h e i r  f i r s t  sess ion  a t  ovu la t ion  of the  cycle  
which followed the  f i r s t  month o f  s e l f -m on i to r ing  o f  basal body temper­
a tu r e  and alcohol consumption. This f i r s t  sess ion  was followed by data  
c o l l e c t i o n  on days 22 and 2 r e s p e c t iv e ly .  Likewise, s u b jec ts  assinged 
to  the t h i r d  order  began t h e i r  f i r s t  experimental sess ion  on day 22 of 
the  menstrual cycle  which followed the s e l f -m on i to r ing  i n i t i a l  month.
This sess ion  was followed by t e s t i n g  on days 2 and 14 with scheduling 
always following the bas ic  procedure d iscussed  above. Three sub jec ts  
were included in order  t h r e e ,  with one f in a l  su b jec t  being t e s t e d  in 
the  sequence of  day 2, day 22 and day 14. This v io l a t i o n  of  the t h i r d  
order  t r i a l  sequence was e s s e n t i a l  to mainta in t h i s  l a s t  su b jec t  in the 
study.
Subjects  were given prepa tory  i n s t r u c t i o n s  sometime before  coming 
in fo r  t h e i r  f i r s t  experimental s e s s io n .  They were t o ld  not to consume 
alcohol or o th e r  drugs on the day p r io r  to the sess ion .  The a l so  were 
asked to avoid consuming food or beverages,  with the exception of water ,  
a f t e r  10:00 p.m. on the n igh t  before .  Subjects  r epor ted  to the lab a t  
8:00 a.m. on t e s t i n g  mornings. The s u b j e c t ' s  weight,  ba se l ine  BAL and 
blood sample were taken ,  followed by a r e s t  period of  approximately 
f iv e  minutes d u ra t io n .  During t h i s  t ime,  sub jec ts  were questionned 
about d i e t a r y  compliance on the day p r io r  to the s e s s io n ,  d esp i te
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previous  reminders.  Subjects  were then given the  grooved pegboard and 
s tanding s tead iness  measures.  Following these  b ase l in e  measures,  0.66 
ml a lcohol /kg  body weight was adminis tered in a concen t ra t ion  of  four  
p a r t s  decarbonated ton ic  water  to one p a r t  alcohol with a s l i c e  of  l ime. 
Subjects  were given 15 minutes to  consume the  alcohol dose which was 
given s e q u e n t i a l l y  in th re e  s epara te  cups, each conta in ing  a t h i r d  of  
the t o t a l  mixture .  Each cup of  alcohol mixture  was consumed in f iv e  
minutes.
Af te r  dr inking the a l c o h o l ,  su b je c ts  were i n s t r u c t e d  to  garg le  and 
r in s e  t h e i r  mouths thoroughly fo r  f iv e  minutes .  This p r o c e d u r e  was 
useful in removing ambient alcohol  from the  mouth. Breath samples 
provided v a l id  es t imates  of  BALs only a f t e r  ambient alcohol was removed 
from the mouth. Breath samples were taken every f iv e  minutes u n t i l  
e l im ina t ion  v i r t u a l l y  was complete ( <.015%). Subjects  were t e s t e d  
f iv e  minutes a f t e r  inges t ion  on the grooved pegboard and standing 
s tead in e ss  measures.  This po in t  on the  a b s o rp t io n -e l im in a t io n  curve 
gen e ra l ly  corresponded with BALs of  about 0.05 to 0.06%. These same 
behavioral  measures a lso  were given a f t e r  the f i r s t  BAL reading which 
demonstrated a drop in BAL (peak BAL poin t  of  the curve) .  The f in a l  
t e s t i n g  on the grooved pegboard and s tanding s te a d in e ss  measures 
occurred on the descending limb o f  the blood alcohol  curve a t  a point  
which corresponded with the po in t  a t  which the ascending measures were 
taken.  S e l f - r a t i n g s  of in to x i c a t io n  l e v e l s  were taken every 20 minutes 
u n t i l  su b jec ts  r a ted  t h e i r  in to x i c a t io n  level  as 1 ( so b e r ) .
38
Research Design and Data Analysis  S t ra tegy
A s in g le  f a c t o r ,  w i th in - s u b je c t s  design with th re e  l e v e l s  of  the 
independent v a r ia b le  was u t i l i z e d  fo r  the an a ly s is  of  the blood alcohol 
measurements. All 12 s u b je c t s  were t e s t e d  a t  each of  the  th re e  d i f f e r e n t  
points  of the menstrual cycle  with counterba lanc ing  used to control  f o r  
p r a c t i c e  e f f e c t s .
A Subjects  X Hands X Day of cyc le  X Phase of  blood alcohol curve 
repeated measures an a ly s is  was used to  analyze the grooved pegboard da ta .  
All sub jec ts  were t e s t e d  a t  the  th re e  d i f f e r e n t  po in ts  wi th in  the men­
s t ru a l  cycle .  In a d d i t io n ,  s u b je c ts  were t e s t e d  a t  four  d i f f e r e n t  
points  or phases of the  blood alcohol  a b s o rp t io n /e l im in a t io n  curve 
during s e s s io n s .  Test ing was conducted fo r  both the  grooved pegboard 
and the s tanding s tea d in e ss  measures a t  b a s e l in e ,  a s c e n t ,  peak and 
descent .  Subjects  were t e s t e d  in d iv id u a l ly  with both t h e i r  dominant 
and nondominant hands.
A Subjects  X Day of  cycle  X Phase of  blood alcohol curve 
repeated measures an a ly s is  was used to  analyze the s tanding s tead in e ss  
data .  Subjects  were measured a t  a l l  l e v e l s  o f  both the day of  cycle  
as well as the phase of  the blood alcohol curve ( b a s e l in e ,  ascending,  
peak, descending limbs) .
Hormonal data was analyzed through simple Pearson produce moment 
c o r r e l a t i o n s  and m u l t ip le  c o r r e l a t i o n a l  analyses  u t i l i z i n g  e s t r a d io l  
and progesterone as p r e d i c to r s  o f  the th re e  major blood alcohol 
dependent measures.  Dif ference  scores between hormone lev e l s  a t  
var ious po in ts  with in  the menstrual c y c le ,  and d i f f e r e n c e  scores 
between dependent measure times a t  d i f f e r e n t  t imes with in  the cycle 
were used to obta in  e s t im a te s  of the magnitude of  t rea tm en t  e f f e c t s .
RESULTS
E s t r a d io l ,  p roges te rone ,  weight and body water percentages  a l l  
were found to  vary s i g n i f i c a n t l y  across  the course  o f  the menstrual 
cyc le .  Mean e s t r a d i o l  l e v e l s  were found to  be 52.4 ± 20.6 pg/ml, 
139.6 ± 112.6 pg/ml and 150.4 ± 73.9 pg/ml fo r  days 2, 14 and 22 of  
the cycle  r e s p e c t iv e ly  (F 2,22 = 11.4 ,  p<.01) .  Changes in weight and 
body water percentages j u s t  reached s t a t i s t i c a l  s ig n i f i c a n c e .  Mean 
weights of  58.1 ± 8.3 kg, 58.5 ± 7.6 kg and 59.2 ± 8.1 kg ( F  2,22 = 
5.54,  p<.05) and mean body water percentages  of  52.2 ± 3.1%, 52.0 ± 
2.7% and 51.8 ± 2.8% (F 2,22 = 3 .1 ,  p<.05) were found fo r  days 2, 14 
and 22 of the  cycle  r e s p e c t iv e ly .
An overa l l  one-way a n a ly s i s  of var iance  generated  no s i g n i f i c a n t  
menstrual cycle  e f f e c t s  on e i t h e r  peak BALs (F 2,22 = 3 .22 ,  p>.05) 
o r  absorpt ion  times (F 2,22 = 2 .04 ,  p>.05) .  Cell values fo r  the 
peak BAL data were 81.0  ± 11.0 mg%, 76.0 ± 9.0 mg% and 78.0 + 10.0 
mg% fo r  days 2, 14 and 22 of  the cycle  r e s p e c t i v e l y . Absorption time 
c e l l  means were 22.1 ± 8 .1 ,  31.2 + 17.2 and 27.9 ± 14.7 minutes fo r  
days 2, 14 and 22 r e s p e c t iv e ly .  Newman-Keuls an a ly s is  found no 
s i g n i f i c a n t  pa i rw ise  d i f f e r e n c e s  among the  peak BAL or  absorp t ion  
time data (p<.05).
A main e f f e c t  of  the menstrual cycle  on alcohol e l im in a t io n  time 
was found (F 2,22 = 6 .12 ,  p< .01) ,  with Newman-Keuls a n a ly s is  i n d i c a t ­
ing s i g n i f i c a n t  d i f f e r e n c e s  between day 2 (Y = 264.8 ± 39 minutes) 
and day 22 (Y = 229.6 ± 46 minutes)  a t  the  p<.01 l e v e l .  Day 14 
sess ions  had a mean e l im in a t io n  time of 249.0 ± 43 minutes which 
did not d i f f e r  s i g n i f i c a n t l y  from e i t h e r  day 2 or day 22 e l im ina t ion
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t imes (p>.05).  Seventy-f ive  percent  of  the  s u b je c ts  produced t h e i r  
s lowest  and f a s t e s t  e l im in a t io n  times of  days 2 and 22 r e s p e c t iv e ly .
A summary of  the overa l l  blood alcohol f ind ings  is  p resented  in Figure
5. S ub jec ts '  indiv idual  e l im ina t ion  time scores  a re  presented in 
Figures  6, 7 and 8 which show the p a t t e r n s  o f  c e l l  means fo r  su b jec ts  
assigned randomly to o rders  one, two and th re e  r e s p e c t iv e ly .
The course of  s u b je c t s '  alcohol e l im in a t io n  i s  shown in Figure 
9. Subjects  were found to  e l im in a te  alcohol s i g n i f i c a n t l y  slower 
when dr inking  on day 22 o f  the menstrual cy c le .  D if ferences  in 
e l im in a t io n  t im es ,  however, were found p r im a r i ly  a t  the lower end of  
the descending limb of  the  e l im ina t ion  curve.  El iminat ion scores 
c a lc u la te d  using 50 mg% as the  f in a l  BAL read ing ,  i . e . ,  time from 
peak BAL to 50 mg%, generated c e l l  means of  78.3 ± 28 .7 ,  65.0 ± 25.8 
and 65.4 ± 26.3 minutes f o r  days 2, 14 and 22 r e s p e c t iv e ly  (F 2,22 = 
2 .78 ,  p>.05) .  Dif ferences  in e l im in a t io n  times thus occurred a f t e r  
50 mg% was reached on the  descending limb of  the  curve.  Inspect ion  
of f ig u re  9 suggests  t h a t  d i f f e r e n c e s  in e l im in a t io n  times occurred 
when BALs were a t  t h e i r  lower po in ts  (<25 mg%).
Three su b je c ts  dev ia ted  from the general  p a t t e rn  of  f a s t e r  
e l im ina t ion  time on day 22 and slower time on day 2 o f  the cycle .
These th re e  su b jec ts  were compared to  the remaining su b jec ts  on a 
number o f  v a r iab le s  which may have accounted fo r  t h e i r  e l im ina t ion  
time d i f f e r e n c e s .  These th re e  sub jec ts  were within  ± one s tandard  
dev ia t ion  from the sample mean on the v a r i a b le s  o f  age,  body water 
percentage ,  Khavari alcohol  t e s t  scores  and e s t r a d io l /p ro g e s t e r o n e  
lev e ls  on days 2, 14 and 22 of  the menstrual cyc le .
One sub jec t  (#127) f a i l e d  to ovu la te  during the one menstrual 
cycle  in which she p a r t i c ip a t e d  in t h i s  s tudy.  She was a typ ica l  
s ince  her progesterone level  a t  day 22 was s i g n i f i c a n t l y  lower than 
t h a t  of  ovula tory  women a t  t h i s  same time.  Examination of her p a t t e rn  
o f  e l im ina t ion  times (see Figure 7) showed no s i g n i f i c a n t  dev ia t ion  
from the  general p a t t e rn  observed fo r  o th e r  su b jec ts  in the  study. 
Analysis of var iance was completed, e l im ina t ing  t h i s  one anovulatory 
s u b je c t ,  and the  same conclus ions  were reached fo r  the blood alcohol 
measures of  peak BAL (F 2,20 = 0 .48 ,  p > .0 5 ) , absorp t ion  time (F 2,20 = 
2 .07,  p>.05) and e l im in a t io n  time (F 2,20 = 4 .6 ,  p<.05) .
Simple and m u l t ip le  c o r r e l a t i o n s  were c a lcu la te d  between hormonal 
l eve ls  of e s t r a d io l  and progesterone and the th ree  blood alcohol 
measures a t  each of  the  th re e  t a r g e t  p o in t s  with in  the menstrual 
cyc le .  Only one s i g n i f i c a n t  simple c o r r e l a t i o n  ( r  = 0.58) between 
e s t r a d io l  l e v e l s  and absorp t ion  t ime,  and one s i g n i f i c a n t  m ul t ip le  
c o r r e l a t i o n  (R = 0.72) between both e s t r a d io l  and progesterone and 
absorp t ion  time was genera ted ,  with both s i g n i f i c a n t  c o r r e l a t i o n s  
found only during day 14 of  the cyc le .  Table 1 p resen ts  the e n t i r e  
matr ix of  the simple and m u l t ip le  c o r r e l a t i o n a l  ana lyses  between the  
hormonal and blood alcohol measures.
Body water percentages  did vary s i g n i f i c a n t l y  across  the men­
s t ru a l  cyc le .  Analysis of covar iance was c a lc u la te d  fo r  each of  the 
blood alcohol measures using body water percentage as a s in g le  covar- 
i a t e .  None of the conclus ions  reached in the i n i t i a l  analyses were 
a l t e r e d  by covarying f o r  body water percentage;  peak BAL (F 2,21 = 
2.58,  p>.05) and absorp t ion  time (F 2,22 = 1.72,  p>.05) remained
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n o n s ig n i f i c a n t  whereas e l im ina t ion  time remained s i g n i f i c a n t  (F 2,21 =
4.45 ,  p<.05).
Analyses were conducted to t e s t  fo r  the presence of  d i f f e r e n t i a l  
p r a c t i c e  e f f e c t s  on the blood alcohol measures.  Overall  p r a c t i c e  
e f f e c t s  were not de tec ted  by Subjects  X T r i a l s  s in g le  f a c t o r  an a ly s is  
of  var iance  fo r  the e l im ina t ion  time (F 2,22 = 1.02,  p>.05) ,  peak BAL 
(F 2,22 = .00001, p>.05) and absorp t ion  time (F 2,22 = 0.53,  p>.05) 
dependent measures.  Examination o f  the individual  counterbalanced 
t r i a l  sequences l ikewise  in d ica ted  an absence o f  s i g n i f i c a n t  p r a c t i c e  
e f f e c t s  fo r  individual orders  of t r i a l  sequencing fo r  the peak BAL 
(order  one: F 2,6 = 0.007,  p>.05; order  two: F 2,6 = 0.0004, p>.05;
order  th re e :  F 2,4 = 1 .0 ,  p>.05) as well as the  absorp t ion  time data
(order  one: F 2,6 = 2 .34 ,  p>.05; order  two: F 2,6 = 3 .79 ,  p>.05;
order  th re e :  F 2,4 = 3 .0 ,  p>.05).
For the e l im ina t ion  d a t a ,  o rders  one (F 2,6 = 0 .53 ,  p>.05) and 
th ree  (F 2,4 = 0.59,  p>.05) showed no evidence of  a p r a c t i c e  e f f e c t ,  but 
the order  two t r i a l  e f f e c t  was s i g n i f i c a n t  (F 2,6 = 10.4 , p<.05).  Exam­
in a t io n  of  order  two su b jec ts  (see Figure 10),  however, ind ica ted  t h a t  
only one sub jec t  demonstrated s u b s ta n t i a l  d i f f e r e n c e s  over t r i a l s .  
Fu r the r ,  a l l  su b je c ts  in the  study had a minimum time in te rv a l  between 
sess ions  of  s ix  days,  and the number of  days s ince  the previous  sess ion 
was unre la ted  to the  th re e  blood alcohol measures a t  the  th re e  d i f f e r e n t  
po in ts  with in  the menstrual cyc le .  S p e c i f i c a l l y ,  the  number of days 
s ince  the  previous sess ion  was not c o r re la t e d  s i g n i f i c a n t l y  ( p<.05) with 
e l im ina t ion  times on days 2 ( r  = -0 .4 4 ) ,  14 ( r  = 0.05) or  22 ( r  = 0.04) 
of  the menstrual cycle .
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n o n s ig n i f i c a n t  whereas e l im in a t io n  time remained s i g n i f i c a n t  (F 2,21 =
4 .45 ,  p<.05).
Analyses were conducted to  t e s t  f o r  the  presence o f  d i f f e r e n t i a l  
p r a c t i c e  e f f e c t s  on the  blood alcohol measures.  Overall  p r a c t i c e  
e f f e c t s  were not de tec ted  by Subjects  X T r i a l s  s in g l e  f a c t o r  an a ly s is  
o f  var iance  f o r  the e l im ina t ion  time (F 2,22 = 1 .02 ,  p>.05) ,  peak BAL 
(F 2,22 = .00001, p>.05) and absorp t ion  time (F 2,22 = 0 .53 ,  p>.05) 
dependent measures.  Examination o f  the indiv idual  counterbalanced 
t r i a l  sequences l ikew ise  in d ica ted  an absence o f  s i g n i f i c a n t  p r a c t i c e  
e f f e c t s  f o r  indiv idual  o rders  of  t r i a l  sequencing f o r  the peak BAL 
(o rde r  one: F 2,6 = 0.007, p>.05);  order  two: F 2,6 = 0.0004, p>.05;
order  t h re e :  F 2,4 = 1 .0 ,  p>.05) as well as the  absorp t ion  time data
(order  one: F 2,6  = 2 .34 ,  p>.05; o rder  two: F 2,6 = 3 .79 ,  p>.05;
order  th re e :  F 2,4 = 3 .0 ,  p>.05).  For the e l im in a t io n  d a t a ,  orders
one (F 2,6 = 0 .53 ,  p>.05) and th re e  (F 2,4 = 0 .59 ,  p>.05) showed no 
evidence of  a p r a c t i c e  e f f e c t ,  but the o rde r  two t r i a l  e f f e c t  was 
s i g n i f i c a n t  (F 2,6 = 10.4 , p<.05).  Examination o f  order  two sub jec ts  
(see Figure 10),  however, in d ica ted  t h a t  only one su b je c t  demonstrated 
s u b s ta n t i a l  d i f f e r e n c e s  over t r i a l s .  F u r th e r ,  a l l  su b jec ts  in the 
study had a minimum time in te rv a l  between sess ions  of s ix  days, and 
the number of  days s ince  the  previous  sess ion  was un re la ted  to the 
th re e  blood alcohol measures a t  the  th re e  d i f f e r e n t  po in ts  within  the 
menstrual cyc le .  S p e c i f i c a l l y ,  the  number of  days s ince  the previous  
sess ion  was not c o r r e l a t e d  s i g n i f i c a n t l y  (p<.05) with e l im ina t ion  
times on days 2 ( r  = - 0 .4 4 ) ,  14 ( r  = 0.05) or 22 ( r  = 0.04) of the 
menstrual cycle .
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The grooved pegboard data  were analyzed using a Subjects  X Hands 
X Day of cycle  X Phase of  blood alcohol curve repeated measures 
an a ly s is  of  var iance .  S ig n i f i c a n t  d i f f e r e n c e s  were found between 
performance using the dominant and nondominant hands (F 1,11 = 39.51, 
p<.01) ;  the  c e l l  means and s tandard  d ev ia t io n s  were 52.58 ± 7.54 
seconds and 57.17 ± 6.96 seconds r e s p e c t iv e ly .  A s i g n i f i c a n t  e f f e c t  
a l so  was found fo r  the phase o f  the blood alcohol curve (F 3,33 =
22.64,  p<.01); the c e l l  means and s tandard dev ia t ions  were 51.07 ±
5.57, 55.68 ± 8 .08 ,  56.85 ± 7 .13 ,  and 55.89 ± 7.95 seconds f o r  base­
l i n e ,  ascending,  peak, and descending readings  r e s p e c t iv e ly .  Newman- 
Keuls an a ly s is  o f  these  d i f f e r e n c e s  in d ica ted  t h a t  base l ine  readings 
were s i g n i f i c a n t l y  f a s t e r  than those obta ined a t  the  ascending ( p<.05) ,  
peak ( p<.05 ) ,  or descending ( p<.05) limbs of the  ab so rp t io n -e l im in -  
a t ion  curve,  but the  ascending-descending limb d i f f e r e n t i a l s  f a i l e d  
to reach s t a t i s t i c a l  s ig n i f i c a n c e .
The s tanding s tea d in e ss  data were analyzed using a Subjects  X 
Day of  cycle  X Phase of  blood alcohol curve repeated measures design.  
Neither  day o f  c y c le ,  phase of  blood alcohol  curve,  or  the i n t e r ­
ac t io n  of  the two proved s i g n i f i c a n t .
C o r re la t io n s  between s e l f - r a t i n g s  of in to x ic a t io n  and actual  
BALs were s t a t i s t i c a l l y  s i g n i f i c a n t  fo r  most s u b je c t s .  The mean 
lev e l s  a t  which su b jec ts  ceased rep o r t in g  sensa t ions  of  in to x ic a t io n  
( s e l f - r a t i n g s  of  1) were 29 mg%, 32 mg% and 32 mg% f o r  days 2, 14 and 
22 r e s p e c t iv e ly .
DISCUSSION
The p resen t  f ind ings  f a i l e d  to support  previous cla ims,  
e s p e c i a l l y  t h a t  o f  Jones and Jones (1976), t h a t  peak BALs are  
e f fe c te d  by changes in the menstrual cy c le ,  and in s tead  b o l s t e r s  
recen t  s tu d ie s  in d ic a t in g  t h a t  e a r ly  specu la t ions  about peak BAL 
within  cycle  d i f f e r e n c e s  were premature (L in n o i la ,  e t  a l . ,  1980; 
Su tker ,  e t  a l . ,  1983; Randall ,  e t  a l . ,  1981). Jones and Jones (1976) 
reported  mean peak BAL o f  about 72 mg% fo r  t h e i r  female s u b je c ts  who 
were given the same alcohol  dose o f  0.66 ml/kg was d i s c rep an t  from 
the  p resen t  experimental f ind ings  o f  mean peak BALs of  81 mg%, 76 mg% 
and 78 mg% fo r  days 2, 14 and 22 of  the  cycle  r e s p e c t iv e ly .  Proced­
ural d i f f e r e n c e s  between the  two s tu d ie s  may account fo r  these  
d i f f e r e n c e s ,  but u n f o r t u n a t e l y , many d e t a i l s  a re  missing from the  
Jones and Jones r e p o r t s .  For example, i t  i s  not s ta t e d  whether or 
not food r e s t r i c t i o n s  p r io r  to  sess ions  were monitored c lo se ly .
Jones and Jones did r e p o r t  t h a t  t h e i r  sub jec ts  inges ted  the alcohol  
in f iv e  minutes ,  and t h a t  i t  was necessary  to  wai t  15 minutes to 
ob ta in  i n i t i a l  v a l id  b reath  read ings .  The p resen t  procedure gener­
a ted v a l id  readings f iv e  minutes a f t e r  consumption which was completed 
over  a 15 minute in g es t io n  per iod .  Some of Jones and Jones su b jec ts  
may have been on the descending limb o f  the a b s o rp t io n -e l im in a t io n  
curve p r io r  to  t h e i r  i n i t i a l  b rea th  reading .  Reported d i f f e r e n c e s  
in peak BALs as la rge  as 100 mg% among women a t  d i f f e r e n t  po in ts  
within  t h e i r  cyc les  are  e s p e c i a l l y  puzzl ing .  The l a r g e s t  between 
sess ion  d i f f e r e n c e  observed f o r  a su b jec t  in the  p resen t  study was 
22 mg%. Thus, Jones and Jones r e s u l t s  warrent  skeptic ism.
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Reports of d i f f e r e n c e s  in e l im ina t ion  times across  the  menstrual 
cycle  could not be i s o l a t e d .  Jones and Jones found t h a t  women tak ing  
ora l  c o n t racep t iv es  metabolized alcohol s i g n i f i c a n t l y  slower than 
normal cycl ing  women, but w ith in  cycle  e l im in a t io n  time d i f f e r e n c e s  
f o r  the  l a t t e r  group were not r epor ted .  S even ty - f ive  percent  of the 
women in the  p resen t  s tudy e l im ina ted  alcohol s i g n i f i c a n t l y  f a s t e r  on 
day 22 of t h e i r  c y c le s ,  but these  d i f f e r e n c e s  were not observed u n t i l  
descending blood alcohol l e v e l s  of  50 mg% and lower were achieved.
Women metabolized the alcohol from t h e i r  peak BAL to  50 mg% in about 
the  same amount of  time on days 2,  14 and 22 of  t h e i r  c y c le s .  Sig­
n i f i c a n t  d i f f e r e n c e s  occurred a t  po in ts  on the descending limb when 
blood alcohol c oncen t ra t ions  were much lower than those achieved a t  
peak (see Figure 9) .  D e f i c i t s  on some behavioral  measures can occur 
with BALs as low as 40 mg% to 30 mg% (Bjerver  & Goldberg, 1950; Evans, 
e t  a l . ,  1973; Gel in & Wretmark, 1951; Idestrom & Cadenius, 1968;
S id e l l  & PI e s s ,  1971), but the  observable  e f f e c t s  of alcohol  probably 
do not extend below these  BALs. Thus, sub jec ts  in the  p re sen t  study 
who drank on day 22 of  t h e i r  cyc les  probably showed only minimal 
and temporary behavioral advantage,  with d e f i c i t s  in func t ion ing  
below the  30 mg% mark being d i f f i c u l t  to demonstrate em p i r i c a l ly .
Hormonal f l u c tu a t i o n s  are  commonly hypothesized to account fo r  
wi th in  cyc le  alcohol metabol ic  d i f f e r e n c e s .  Both e s t r a d i o l  and 
p rogesterone l e v e l s  fo r  s u b jec ts  in the p resen t  study were found to 
vary p r e d ic t a b ly  over the course o f  the menstrual cyc le  (see Figure 
2) .  The unique combination o f  e s t r a d io l  and proges te rone  l e v e l s  
corresponding with day 22 of  the cycle  would appear to  be the  most 
log ica l  mediator  of the observed e l im in a t io n  time e f f e c t s ,  but
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c o r r e l a t i o n a l  analyses  f a i l e d  to  support  such an hypothes is .  Only two 
s i g n i f i c a n t  c o r r e l a t i o n s  between hormone le v e l s  and blood alcohol 
measures were found (see  Table 1) ,  and these  r e l a t i o n s h i p s  were not 
found fo r  the e l im in a t io n  time measures.  These two i s o l a t e d  f ind ings  
fo r  absorp t ion  times may well be spurious and not  r ep roduc ib le .  There­
f o r e ,  hormonal f l u c tu a t i o n s  in women p a r t i c i p a t i n g  in the p resen t  
study did not account s i g n i f i c a n t l y  f o r  the w i th in  cycle  d i f f e r e n c e s  
observed in the e l im in a t io n  time measures. The small sample s iz e  
analyzed, however, n e c e s s i t a t e s  f u tu r e  re sea rch  to  a ssu re  t h a t  s u b t l e  
hormonal e f f e c t s  a c tu a l ly  a re  not p re sen t .
Body water percentages  a re  important  a l so  in alcohol metabolism. 
Body water percentages  were found to  f l u c t u a t e  s i g n i f i c a n t l y  across  
the menstrual cycle  f o r  s u b je c ts  in the  p re sen t  s tudy ,  but s i g n i f i ­
cant t rea tment  e f f e c t s  on e l im in a t io n  times were found a f t e r  body 
water percentage e f f e c t s  were removed through an a ly s is  of  covar iance.  
Body water  percentage changes were inadequate ,  t h e r e f o r e ,  in account­
ing f o r  the observed wi th in  cycle  e l im in a t io n  time d i f f e r e n c e s .  The 
ro le  of body water percentage in accounting f o r  i n t e r - s u b j e c t  e f f e c t s  
is  much c l e a r e r .  Su tke r ,  e t  a l . (1983) have demonstrated body water 
percentage d i f f e r e n c e s  account completely f o r  gender d i f f e r e n c e s  in 
peak BALs. Thus, the  a s s o c i a t i o n  between i n t r a - s u b j e c t  v a r i a b i l i t y  
in body water percentages  and with in  cycle  a lcohol metabolic  d i f f e r ­
ences remains in conc lus ive ly  demonstrated.
The p o s s i b i l i t y  t h a t  d i f f e r e n t i a l  p r a c t i c e  e f f e c t s  accounted 
fo r  the  observed d i f f e r e n c e s  in e l im in a t io n  times was cons idered ,  
but the p o s s i b i l i t y  was r e fu ted  by the  f in d in g s .  Nine su b jec ts  
demonstrated a tendency to e l im in a te  f a s t e r  on day 22 of t h e i r
48
cycles  (see Figures  6, 7 and 8 ) ,  and d i f f e r e n t i a l  p r a c t i c e  e f f e c t s  
on the order  th re e  su b je c ts  would not account fo r  t h i s  same general 
pa t te rn  in the o th e r  f i v e  s u b je c t s .  Figure 10 shows t h a t  one su b jec t  
in o rde r  th re e  co n t r ib u ted  in o rd in a te ly  to the p r a c t i c e  e f f e c t  
observed fo r  t h i s  t r i a l  sequence. The nature  of these  sp ecu la t iv e  
p ra c t i c e  e f f e c t s  is  e s p e c i a l l y  odd, with su b jec ts  observed to e l im in ­
a te  f a s t e r  on t r i a l  two followed by slower r a t e s  on t r i a l  t h re e .  No 
data could be found in the  l i t e r a t u r e  of  a s im i l a r  p r a c t i c e  e f f e c t  
p a t t e r n .  There is  evidence,  however, t h a t  a s ix  day in t e r s e s s io n  
time in te rv a l  should be s a t i s f a c t o r y  to minimize p r a c t i c e  e f f e c t s  
(Tabakoff & Ro ths te in ,  1983), and sub jec ts  u sua l ly  had longer  i n t e r ­
t r i a l  pe r iods .  F in a l ly ,  c o r r e l a t i o n a l  analyses  in d ica ted  t h a t  the 
i n t e r t r i a l  per iod was u n p red ic t iv e  o f  dependent measure scores .  These 
various l i n e s  of  evidence argue s t rong ly  ag a in s t  d i f f e r e n t i a l  
p r a c t i c e  confounding of  the  research  design u t i l i z e d  in the p resen t  
s tudy.
Examination o f  the su b je c ts  who f a i l e d  to  e x h ib i t  the e l im ina t ion  
pa t te rn  observed in 75% of  the sample was undertaken to determine i f  
d i f f e re n c es  e x i s t e d  on any one p a r t i c u l a r  p o t e n t i a l l y  important 
c h a r a c t e r i s t i c .  In f a c t ,  the  th re e  a typ ica l  su b je c ts  were found to 
be s im i la r  to  the overa l l  group on the  v a r ia b le s  of  age, body water 
percentage,  alcohol consumption in gene ra l ,  and hormonal f lu c tu a t io n s  
within  the menstrual cyc le .  The e n t i r e  sample a l so  appeared to 
r e f l e c t  the "normal" populat ion on v a r ia b le s  such as body water 
percentage,  alcohol consumption in g en e ra l ,  and alcohol e l im ina t ion  
r a t e s .  Sample body water percentages averaged around 52.0%, with
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es t im a tes  o f  the average a d u l t  female body water percentage being from 
50% to 55% (B e l l ,  e t  a l . ,  1976). Women in the  study reported  dr inking 
an average of  0.88 ounces of alcohol  a day while the  na t iona l  average 
was reported  to  be 0.94 ounces per  day (Noble, 1978). Also, e l im in ­
a t ion  r a t e s  g e n e ra l ly  corresponded with the commonly-cited es t im ate  
of  15 mg% per hour (Haggard & Greenberg, 1934).
Therefore ,  f u tu r e  re sea rch  w i l l  be e s s e n t i a l  to v e r i fy  the e l im in ­
a t io n  time d i f f e r e n c e s  observed in the p resen t  study and to i s o l a t e  
the p re c i se  mechanisms by which such e f f e c t s  may occur.  I n v e s t i g a t ­
ions o f  ad d i t io n a l  p o t e n t i a l l y  important  v a r i a b le s  such as c o r t i c o ­
s t e r o i d s ,  ADH and p ros tag land ins  may prove f r u i t f u l .
S ig n i f i c a n t  ascending-descending grooved pegboard performance 
d i f f e r e n t i a l s  were not found, f a i l i n g  to support  previous f ind ings  
of  an acute  alcohol t o le ra n c e  e f f e c t .  Subjec ts  were no more d isab led  
on t h i s  p a r t i c u l a r  behavioral  measure on the  ascen t  as they  were on 
the descent  o f  the  a b s o rp t io n -e l im in a t io n  curve,  suggest ing th a t  
grooved pegboard performance did not show improvement (on descent)  
a f t e r  the i n i t i a l  exposure (on ascen t)  to  the alcohol dosage. The 
grooved pegboard measure did prove to be a s e n s i t i v e  measure of  the 
presence of  e leva ted  l e v e l s  of  a lco h o l ,  but was unable to d isc r im ­
in a te  between ascending/descending and b ase l in e  BALs. Thus, the 
alcohol dosage s e le c ted  f o r  t h i s  study was probably too low to 
assess  adequate ly f o r  acu te  to le ra n c e  e f f e c t s  on the  grooved peg­
board measure. As expected ,  s u b je c ts  performed s i g n i f i c a n t l y  b e t t e r  
with t h e i r  dominant as opposed to t h e i r  nondominant hands, and an 
absence of  a s i g n i f i c a n t  i n t e r a c t i o n  between handedness and phase 
o f  a b s o rp t io n /e l im in a t io n  curve ind ica ted  t h a t  the s u b j e c t ' s
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nondominant hand was not e f f e c te d  more adverse ly  by in to x ic a t io n  
than the  nondominant hand.
The s tanding s te a d in e ss  measure f a i l e d  to d e te c t  alcohol  i n t o x i ­
ca t ion  f o r  s u b je c ts  in the  p re sen t  s tudy. Other r e sea rch e rs  have 
demonstrated the s e n s i t i v i t y  o f  s im i l a r  s tanding s te a d in e ss  devices 
(Evans, e t  a l . ,  1973; Idestrom & Cadenius, 1968), and l i m i t a t i o n s  in 
t h i s  p a r t i c u l a r  apparatus  r a t h e r  than the measure in general are  
suspected.  R e l i a b i l i t y  and v a l i d i t y  data on t h i s  p a r t i c u l a r  device 
were not ob ta ined ,  u n fo r tu n a te ly ,  p r io r  to  the  i n i t i a t i o n  of the 
study.
S e l f - r a t i n g s  of  i n to x i c a t io n  demonstrated t h a t  su b je c t s  claimed 
to be "completely sober" p r io r  to complete alcohol e l im in a t io n .  S e l f -  
r e p o r t s  of  s o b r i e ty  were recorded with BALs g en e ra l ly  around 31 mg%. 
These f ind ings  agree  with the previous re p o r t s  of  o the r  re sea rchers  
(Ekman, e t  a l . ,  1964; Goldberg, 1966). Behavioral d e f i c i t s  a re  
d i f f i c u l t  to demonstrate  in su b je c ts  under the  in f luence  o f  BALs of 
below the  30 mg% p o in t .  Thus, percep t ions  o f  "completely sober* , 
though p h y s io lo g ic a l ly  i n c o r r e c t ,  may r e s u l t  from the r e tu rn  to 
behavioral  competency experienced by the s u b je c t .
The p resen t  re sea rch  r e p re se n t s  an advance over previous 
s tu d ie s  in t h i s  area as a r e s u l t  of severa l methodological d i s t i n c t ­
ions.  No previous  study could be found in which s u b jec ts  were 
t e s t e d  in a repeated  measures design over a l l  th re e  p o in ts  with in  
the  menstrual cycle  when women a re  known to  exper ience maximal 
d i f f e r e n c e s  in e s t r a d i o l / p r o g e s t e r o n e  level combinations. In f a c t ,  
s tu d ie s  o f  acute  alcohol  in to x i c a t io n  in women on day 22 of  t h e i r  
cycles  could not be found. This design d i s t i n c t i o n ,  accompanied by
blood samples and hormonal assays c o l l e c te d  from each su b jec t  on each 
sess ion  day, allowed a unique oppor tun i ty  to a ssess  the r e l a t i o n s h i p s  
between hormonal changes and metabolic  and behavioral  c o r r e l a t e s  of 
acu te  alcohol i n to x i c a t io n .  The a n a ly s i s  of  with in  cycle  f l u c tu a t i o n s  
of  body water percentage as they r e l a t e  to  blood alcohol dependent 
measures a l so  i s  d i s t i n c t i v e .  Thus, menstrual cycle  t rea tm en t  e f f e c t s  
were examined in add i t ion  to the most important p o te n t i a l  mediators  
of such e f f e c t s  i f  they  indeed were found to e x i s t .  Unfor tuna te ly ,  
the small sample s ize  examined made i t  poss ib le  t h a t  su b t le  t rea tm en t  
e f f e c t s  went undetected  in the p resen t  s tudy. The s t r i c t n e s s  o f  the 
inc lus ion  c r i t e r i a ,  t ime commitment involved ,  and general ave rs ive  
na tu re  of  p a r t i c i p a t i o n  made research  su b jec ts  d i f f i c u l t  to  secure .  
Subsequently , small sample s iz e s  a re  the ru le  r a t h e r  than the 
except ion fo r  research  in t h i s  a rea .
Future research  should place high p r i o r i t y  on ob ta in ing  l a r g e ,  
r e p re s e n ta t i v e  samples. Re la t ionsh ips  between f lu c tu a t i o n s  in hormonal 
and blood alcohol v a r i a b le s  are  of  p a r t i c u l a r  i n t e r e s t ,  and such 
s tu d ie s  would provide c r i t i c a l  data regarding the na tu re  o f  e s t r a d io l  
and progesterone e f f e c t s .  Body water  percentage also  needs f u r t h e r  
a t t e n t i o n .  P oss ib ly ,  a lcohol dosages c a l c u la te d  on the  bas is  of  
body water  percentage could be adminis tered  a t  var ious  po in ts  within  
the menstrual cycle  to determine i f  wi th in  cycle  d i f f e r e n c e s  in 
blood alcohol  measures remained. Additional contro l  groups could be 
included in research  designs  such as menopausal women and/or  women 
taking var ious  types of  ora l co n t ra ce p t iv e s  which a l t e r  e s t r a d io l  
and progesterone d i f f e r e n t i a l l y .  To be c e r t a i n ,  cons ide rab le  ingen­
u i ty  i s  s t i l l  requ ired  to demonstrate conc lus ive ly  menstrual cycle  
t rea tment  e f f e c t s  and to tea se  out t h e i r  underly ing mechanisms.
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Figure 1. Absorption and Elimination Curves fo r  Three 
D i f fe ren t  Dosages fo r  a Single  Subject  (Taken from Jones , 
B.M. & Jones ,  M.K., Women and Alcohol: I n to x ic a t io n ,
Metabolism, and the  Menstrual Cycle. In M. G reenb la t t  
& M.A. Schuckit  ( E d s . ) ,  Alcoholism Problems in Women 
and Chi ldren ,  1976, N.Y.: Grune and S t r a t t o n ,  I n c . ,
p. lTOjT
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Figure 2. Hormonal l e v e l s  dur ing the 
menstrual cyc le  (Taken from T h i e l ,  D. 
H. and Gavaler ,  B . S . , Alcoholism: 
C l in ic a l  and Experimental Research , 
1982,
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Figure 3. Mean Changes from Base Values 
on Coordinat ion Test  A f te r  Placebo 
(dose A), high (dose E),  and low (dose C) 
Alcohol Doses (Taken from Idestrom, C. 
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Figure 4. Means fo r  a l l  su b je c ts  o f  blood alcohol 
concen t ra t ions  (diagram A) and s e l f - e s t im a te d  
degrees of  s u b je c t iv e  in to x ic a t io n  (diagram 3) 
(Taken from Ekman, G . , Frankenhaeuser,  L.G.,  
Hagdahl, R. & Myrsten, A.,  Psychopharmacologia, 
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Figure 5. Graph of Mean Blood Alcohol Dependent 
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Figure 6. E l iminat ion  time scores f o r  subjects
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Figure 7. E l im inat ion  time scores f o r  subjects
assigned to order two ( t r i a l  sequence of day 14,
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Figure 8. E l iminat ion  time scores f o r  subjects
assigned to order three ( t r i a l  sequence o f  day
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Figure 9. Mean a b so rp t io n -e l im in a t io n  curves 













TRIAL 1 TRIAL 2 TRIAL 3
(DAY 14) (DAY 22) (DAY 2)
TRIAL AND DAY OF SESSION
Figure 10. El iminat ion time scores  p lo t t e d  by t r i a l s  fo r  
s u b jec ts  ass igned to  order  two ( t r i a l  sequence of  day 14, 
2 2 , 2 ).
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Table 1. Hormonal Rela t ionsh ips  with 
the  Blood Alcohol Dependent Measures





R = 0.48 
R = 0.47 
R = 0.37
r  = +0.44 
r  = +0.32 
r  = -0 .02
r  = +0.22 
r  = -0.32 





R = 0.72* 
R = 0.31 
R = 0.18
r  = +0.58* 
r  = -0 .20 
r  = -0 .16
r  = -0 .52 
r  = +0.27 





R = 0.30 
R = 0.29 
R = 0.52
r  = +0.29 
r  = -0 .17 
r  = -0 .39
r  = +0.03 
r  = +0.15 
r  = -0 .48
*p< .05 level  o f  s t a t i s t i c a l  s ig n i f i c a n c e
APPENDIX A 
Estrogens
The es trogens  have been shown to ex e r t  a wide range o f  a c t i v i t y  
involving t h e i r  e s s e n t i a l  r o le  in a l l  phases of  s t im u la t io n  and main­
tenance o f  normal reproduc t ive  capac i ty .  Some o f  the more important 
e f f e c t s  of  the es trogens  a re  summarized below:
1. Estrogens ac t  on the  ovary to  s e n s i t i z e  granulosa c e l l s
to the e f f e c t s  of FSH. This response may serve to  m ult ip ly  
the number of  f o l l i c l e s  which i n i t i a t e  development,  thereby 
maximizing the  p r o b a b i l i t y  of  successful  matura t ion  and 
ovu la t ion  of  a s in g l e  f o l l i c l e .  Normal f o l l i c u l a r  matur­
a t ion  is  not seen in the absence of  e s t r a d io l  product ion 
in human females.
2. Optimal es trogen l e v e l s  in f luence  the  f a l lo p i a n  tubes by 
inc reas ing  tubal m o t i l i t y  and th e r e fo r e  maximizing the 
p r o b a b i l i t y  of successfu l  ovum f e r t i l i z a t i o n  and b la s to c y s t  
implanta t ion in the endometrium. Too much es trogen leads 
to a c c e le ra ted  tubal m o t i l i t y  causing premature en t ry  in to  
the  u t e r in e  c av i ty  p r io r  to  endometrial r ead iness .
3. The most important  e s t ro g en ic  a c t i v i t y  i s  seen in the 
u t e r in e  endometrium. P r o ! i t e r a t i v e  changes c h a ra c te r iz e d  
by increased  th ickness  and chemical composition of  a l l  
th re e  mucosa c o n s t i t u e n t  elements ( the  g lands ,  stoma, and 
v esse ls )  are  p r ed ic ta b ly  e l i c i t e d  in mammals exposed to 
adequate dosages o f  es t rogens .  These marked histochemical  
changes in the endometrium are e s s e n t i a l  fo r  implanta t ion
73
7 4
and nourishment o f  the b l a s to c y s t .  Menstruation is  the 
p e r iod ic  hemorrage which occurs with shedding of  the 
endometrium mucosa as a r e s u l t  of  an abrupt dimunition 
in the level  of c i r c u l a t i n g  es trogens  and progestens .
4. Estrogens have e f f e c t s  on the myometrium as w e l l ,  pro­
ducing s i g n i f i c a n t l y  enhanced muscle c o n t r a c t i b i l i t y .
The es trogens  are  seen to  have a m u l t i p l i c i t y  of  morphological 
and biochemical e f f e c t s  on the  female reproduc t ive  organs in add i t ion  
to the major ones l i s t e d  above. All o f  these  e f f e c t s  are  designed to 
maximize the p r o b a b i l i t y  of  f e r t i l i z a t i o n ,  im p lan ta t ion ,  and develop­
ment of  the ovum. Estrogenic  a c t i v i t y  in one sense e l i c i t s  i n i t i a l  
p repara t ion  f o r  l a t e r  p r e g n a n c y .
Estrogens a re  syn thes ized  in the  o v a r i e s ,  ad re n a l s ,  t e s t e s ,  and 
p lacen ta .  The ovarian f o l l i c l e  i s  one o f  the two primary sources of  
es trogen r e l e a s e  with the q u a n t i ty  o f  s ec re t io n  c lo se ly  a s so c ia ted  
with the f o l l i c u l a r  matura t ion  r a t e .  The second source is  the corpus 
luteum which p r o l i f e r a t e s  a f t e r  ovula t ion  from the  hemoraged f o l l i c l e .  
Plasma and u r ina ry  es trogen  curves show p a r a l l e l  p a t t e rn s  of  r e l e a se  
with increases  found during the  f i r s t  p reovula tory  h a l f  followed by a 
post  ovu la to ry  dip and a subsequent recovery concomitant with corpus 
luteum development in the l u t e a l  phase of the cyc le .  Estrogen r e l e a se  
i s  th e r e fo r e  l a rg e ly  secondary to  f o l l i c u l a r  and corpus luteum 
func t ion ing .
Estrogen recep to rs  have been i s o l a t e d  in high concen t ra t ion  in the  
hypothalamic median eminence. Experimental s tu d ie s  in d ic a te  t h a t  
e leva ted  blood concen t ra t ions  of  es trogens  s t im u la te  r e l e a s e  of LH by 
the a n t e r i o r  p i t u i t a r y  via the s e c re t io n  of  LH re lea s in g  f a c to r
7 5
(v a r io u s ly  l a b e l l e d  LH-RF, LH-RH, Gn-RH) in to  the hypothalamic hypo­
physeal por ta l  system.
The p rec i se  events re sp o n s ib le  fo r  ovu la t ion  have been d i f f i c u l t  
to  i s o l a t e .  There i s  v i r t u a l  consensus t h a t  the  LH surge observed a t  
ovu la t ion  i s  r e spons ib le  f o r  f o l l i c l e  rup tu re  which occurs approximately 
12 to 36 hours t h e r e a f t e r .  Increas ing  es trogen l e v e l s  apparen t ly  
s t im u la te  t h i s  surge in the  f o l l i c u l a r  phase with LH i n h ib i t e d  during 
the  lu te a l  phase when both the es trogens  and progestens are  e leva ted .  
Es t rad io l  l e v e l s  have a l ready  begun to drop when the  LH surge i s  a t  i t s  
h ighes t  p o in t .  This e f f e c t  may r e s u l t  i n d i r e c t l y  from ovu la t ion  and 
f o l l i c l e  rup tu re  or  perhaps more d i r e c t  e f f e c t s  are  p re se n t .  Estrogens 
may be seen to have a b iphas ic  e f f e c t  on LH s e c re t i o n .  Small amounts 
are  thought to  s t im u la te  the  LH surge while d i r e c t  and po ten t  i n h i b i t i o n  
is  observed with e leva ted  l e v e l s  of both the  es trogens  and proges tens .  
This well known f a c t  has led  to a p r o l i t e r a t i o n  of  b i r t h  con tro l  p i l l s  
which prevent  pregnancy by e lev a t in g  lev e l s  of  the sex hormones high 
enough to i n h i b i t  LH and FSH s e c r e t i o n s ,  r e l i a b l y  preventing f o l l i c u l a r  
growth and o v u la t io n .
APPENDIX B 
Progestens
Only r e c e n t ly  have s c i e n t i s t s  been able  to i s o l a t e  and measure 
progesterone in the blood o f  human females .  P r io r  to t h i s  breakthrough 
only the i n d i r e c t  method of  measuring the progesterone  u r ina ry  metabo­
l i t e  pregnanediol was a v a i l a b l e .  P rogesterone i s  syn thes ized  in the 
a d ren a l s ,  p lace n ta ,  and most im por tan t ly ,  the ovary. The p r in c ip l e  
ovarian s i t e  of  syn thes is  and s e c re t io n  i s  the granulosa c e l l s  of  the 
corpus luteum. Progesterone l ev e l s  th e r e fo r e  are  d i r e c t l y  r e l a t e d  to 
corpus luteum func t ion ing .  Minute l e v e l s  o f  progesterone  have been 
found j u s t  p r i o r  to ovu la t ion  and the  o r ig in  i s  unknown but believed 
to be f o l l i c u l a r  in na tu re .
The e f f e c t s  o f  progesterone  on the rep roduc t ive  organs o f  the 
human female are  widespread. Progestens lead to the most s u b s ta n t i a l  
changes in the endometrium. While es t rogens  begin u t e r in e  prepatory  
a c t i v i t y  through p r o l i t e r a t i o n ,  the progestens  a re  necessary  to complete 
the process .  These endometrial e f f e c t s  a re  ex tens ive  and summarized by 
B o te l la -L lu s ia  (1973) as involving g lan d u la r  d i l a t a t i o n ,  decreased 
he igh t  of  gland ep i the l ium with parabasal  arrangement o f  n u c le i ,  
festooned con f ig u ra t io n  of  the  g lan d u la r  basement membrane with 
formation of  in fo ld ing  connect ive  t i s s u e  spurs ,  vas t  development of  the 
vascu la r  supply with d i s t i n c t  o u t l i n in g  of  the s p i r a l  a n t e r i o l e s ,  the 
appearance of glycogen in the  endometrial g landu la r  ep i the l ium ,  changes 
in the  a lk a l in e  phosphatase d i s t r i b u t i o n ,  and increased  carbonic  
anhydrase a c t i v i t y .  Progesten a c t i v i t y  i s  seen as ind ispensab le  fo r  
b l a s to c y s t  im planta t ion  and nourishment in the u t e r in e  mucosa. At the 
same time,  es trogen priming is  e s s e n t i a l  fo r  progesterone to have an 
adequate func t iona l  response.
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Menstruation i s  the  r e s u l t  of  decomposition and sloughing of t h i s  
endometrial buildup which i s  d i r e c t l y  a s so c ia ted  with an abrupt  f a l l  in 
c i r c u l a t i n g  es trogens  r e s u l t a n t  from corpus luteum demise. Progesten 
dec l ines  a re  not thought  to  a f f e c t  the  i n i t i a t i o n  o f  menstruat ion 
d i r e c t l y ,  however, i f  the  high lu te a l  l e v e l s  are  maintained the s lough­
ing w i l l  be delayed though n ever the less  i n e v i t a b l e  as a r e s u l t  of  
es trogen withdrawal .  A very i n t e r e s t i n g  and c l i n i c a l l y  useful  e f f e c t  
of  progesterone i s  o f fe red  by i t s  thermogenic in f lu e n c e s .  Progesterone 
r a i s e s  basal body temperature by .5 to  1 degree cen t ig rad e  through the 
s t im u la t io n  of  hypothalamic thermoregula tory  c e n t e r s .  This temperature 
inc rease  occurs j u s t  a f t e r  ovu la t ion  when progesterone  le v e l s  a re  
i n c re a s in g ,  and i t  serves  as a useful and noninvasive  i n d i c a t o r  t h a t  
ovu la t ion  has occurred.
Progesterone is  a l so  a common component of  ora l  c o n t r a c e p t i v e s . 
High l e v e l s  of progesterone  has c l e a r  suppressan t  e f f e c t s  on LH and 
FSH which prevents  o v u la t io n .  Most b i r t h  contro l  p i l l s  now use both 
progesterone and es t rogens  to c lo se ly  mimic the  actual  r eproduc t ive  
endocrinology. Menstrual flow i s  t y p i c a l l y  allowed through a c e s sa t io n  
of b i r t h  control  p i l l s  once a month.
APPENDIX C 
Gonadotrophins
FSH and LH are known to  be syn thes ized  and re leased  by the a n t e r i o r  
p i t u i t a r y  and to play c r i t i c a l  ro le s  in the reproduct ive  process .  The 
f a c to r s  governing r e l e a se  remain l a rg e ly  unknown d esp i te  su b s ta n t i a l  
data descr ib ing  t h e i r  s e c re t io n  curves.  The important  ro le  o f  the 
hypothalamus and i t s  r e l e a s in g  f a c to r s  i s  noted.
FSH increases  a re  seen e a r ly  in the  cycle  and serve to s t im u la te  
f o l l i c l e  development and p rep a ra t io n  f o r  o vu la t ion .  The FSH increase  
in the p r o l i f e r a t i v e  phase r e s u l t s  from low es trogen and progesterone 
in the bloodstream. A hypothalamic r e le a s in g  f a c t o r  s im i l a r  to  LH-RF 
is  suspected  to mediate FSH r e l e a s e ,  but t h i s  has not y e t  been proven. 
S i g n i f i c a n t  evidence po in ts  to  an FSH surge a t  ovu la t ion  though the 
v a l i d i t y ,  s ig n i f i c a n c e ,  and/or  cause of  such a c t i v i t y  is  unknown.
Without FSH, however, t h e r e  would be no r ipened f o l l i c l e  from which 
an ovum could be ovula ted.
The p a t t e rn  of  r e l e a s e  of  LH i s  b e t t e r  understood. LH shows a 
dramatic  preovula tory  peak followed by an equa l ly  marked r e tu rn  to 
lower p re -ovu la to ry  b a se l in e  l e v e l s .  This peak has been shown to  
i n i t i a t e  ovu la t ion .  The r a p id ly  r i s i n g  es t rogen  le v e l s  a s soc ia ted  
with f o l l i c u l a r  growth are  thought  to  i n i t i a t e  the midcycle LH surge.  












C ir rhos is
Diabetes
Emphysema
G a s t r i t i s
Gonorrhea





Ind iges t ion  pain
I r r e g u l a r  hea r t  r a t e
I r r e g u l a r  menses
Jaundice
Kidney in fe c t io n s  
P a n c r e a t i t i s  
Pneumonia 
Rheumatic fever  
Seizure  d i so rd e r  
Syph i l is  
Tuberculosis  
U1 cer
Vitamin de f ic ien cy  
Weight gain 
Weight loss  
Other
Medications ( L i s t  a l l  c u r r e n t ) :




Name: ______________________' Age: _____________
Age o f  menarche: _______________  Average dura t ion  of  flow:
Date o f  l a s t  menstrual flow: ________________ to____________
Average length of  menstrual cyc le :  _________________
Amount of  flow: Heavy_____  A v erag e_____ Light _________
Dysmenorrhea   Spot t ing  ________  I r r e g u l a r i t y  ____
Edema ______  Swell ing b r e a s t s  ___________ Headache_ ______
Vaginal D i s c h a r g e __________ Pap Smear r e s u l t s  _____________
Current  co n t r ac ep t iv e  method: ______________________________
His tory  o f  oral  c o n t ra c e p t iv e s :
Current use: Yes _____  N o _____
Name of  p i l l :  ______________________
Number of  months continuous use: __________
Name o f  o th e r  p i l l s  used: _____________________________
History  o f  pregnancies:
Number of pregnancies :  ______________
Number of l iv in g  c h i ld re n :  __________
Number of  ab o r t io n s :__________________
Number of  m isca r r iag e s :  _____________
L is t  a l l  c u r re n t  p r e s c r i p t i o n  and over  the  counter  
medicat ions  in use:




Subject  Number: ________  Age:   Sex:   Date: ______
Please es t im a te  your level  o f  alcohol in to x ic a t io n  
a t  t h i s  moment. Please  c i r c l e  the  number of  the 
sc a le  item which bes t  descr ibes  your p resen t  con­
d i t i o n  (1 = completely sober;  10 = severe ly  and 
completedly i n t o x i c a t e d ) .
1. Completely sober  - no evidence of  alcohol consumption.
2. Aware alcohol has been consumed - but no d e te c ta b le  
evidence of alcohol e f f e c t s .
3. Relaxed - fee l  calm and contented.
4. Light-headed -  i n i t i a l  s igns of  alcohol impairment.
5. Tipsy - conscious of  changes in speech p a t t e r n s ;  
i n i t i a l  evidence o f  awkwardness in movements.
6. Tight  - d e f i n i t e  evidence of  s lu r r e d  speech; mild 
uns tead iness  in motion and ba lance;  mind beginning 
to seem s lower,  l e s s  a l e r t .
7. I n i t i a l  s tages  of in to x i c a t i o n  - speech,  c o o rd in a t io n ,  
and th ink ing  m ild ly  but d e f i n i t e l y  impaired.
8. Moderately in to x ic a te d  - speech, co o rd in a t io n ,  and 
th ink ing  markedly impaired; noteable  d i f f i c u l t i e s  
in main ta in ing  a t t e n t i o n  and concen tra t ion  and in 
c o n t r o l l i n g  movements and pos tu re .
9. Highly in to x ic a te d  - speech, co o rd in a t io n ,  and 
th ink ing  markedly impaired; no teab le  d i f f i c u l t i e s  
in c o n t r o l l i n g  movement and pos ture .
10.  Severely and completely in to x ic a ted  - a l l  motor














Date BEVERAGE TYPE 
and
QUANTITY CONSUMED 
Beer I  ; s ize :












Beer _  
Wine __ 
Liquor
£ B a s » a B s a a s 9
Beer __ 
Wine _  
Liquor
#




Wine _  
Liquor
#
s iz e :  _
; ounces
s ize :  _
s iz e :  _
: ounces:
s iz e :  __
s iz e :  _
; ounces:
s iz e :  _
s iz e :  _  
; ounces:
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I ,  __________________________ , fo r  va luab le  compensation, do hereby
consent  to  p a r t i c i p a t e  in a research  study conducted fo r  the purpose 
of learn ing  the d i f f e r e n t i a l  e f f e c t s  of  alcohol consumption among women 
and men. I have been informed t h a t  the  p o s s ib le  b e n e f i t s  from t h i s  
study include g r e a t e r  understanding of  the  phys io logica l  and emotional 
e f f e c t s  of  alcohol which may lead to the development o f  more product ive  
s t r a t e g i e s  fo r  the prevent ion  and t rea tment  o f  problems r e l a t e d  to 
alcohol use and abuse.
Dr. P a t r i c i a  B. Sutker  and/or  her  a s s o c i a t e  have explained  to  me the 
d e t a i l s  and reasons fo r  t h i s  s tudy. I understand t h a t  I may be asked 
to consume substances which may conta in  a lcoho l .  However, the dosages 
of  alcohol to  be used are  such t h a t  the  p o s s i b i l i t y  of  untoward con­
sequences is  extremely remote, and every assurance has been taken to 
prevent  the occurrence of  any such unpleasant  e f f e c t s .
I understand th a t  the design and procedures of t h i s  study r eq u i re  t h a t  
pregnant females be excluded from p a r t i c i p a t i o n  and have been requested 
to inform Dr. Su tker ,  and/or  her a s s o c i a t e s  i f  I am pregnant or th ink 
t h a t  I may poss ib ly  be pregnant .  As an added p recau t io n ,  I understand 
t h a t  ro u t in e  pregnancy t e s t s  wil l  be adminis te red  which w i l l  r equ i re  
c o l l e c t i o n  of a u r ine  sample.
I f u r t h e r  understand t h a t  r o u t in e  hormonal assays  wil l  be performed 
which wil l  requ i re  c o l l e c t i o n  of  blood samples (approximately 10 cc 
or  1/3 oz. each) obtained  through a needle from a vein in my arm 
(ven ipunc ture) .  In a d d i t i o n ,  I am requested  to record my basal body 
temperature  fo r  the  dura t ion  of  the study and my alcohol consumption 
fo r  a per iod of  approximately 4 weeks.
I am aware t h a t  I wil l  be asked to  d ivulge personal information.  I 
have been informed t h a t  a l l  information received from me wil l  be kept 
c o n f i d e n t i a l ,  and a t  no time w i l l  any of  my r e p l i e s  o r  responses be 
a s so c ia ted  with my name.
I have been informed t h a t  the following coding system wil l  be employed 
to insure  c o n f i d e n t i a l i t y :
Each p a r t i c ip a n t  w il l  be ass igned a su b je c t  number which will  be 
recorded on the Informed Consent Agreement. All records  p e r t a i n ­
ing to sub jec t  responses w il l  be i d e n t i f i e d  and f i l e d  by number 
only. Informed Consent Agreements w i l l  be maintained in a separ ­
a t e  f i l e .
RISKS/DISCOMFORTS: There i s  no r i s k /d i s c o m fo r t  involved in c o l l e c t io n
of  u r ine  samples.
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Blood samples (venipuncture)  wil l  be obtained through a needle 
from a vein in my arm. There may be a s l i g h t  pain when the arm 
i s  s tuck with the  needle .  A b ru ise  may be l e f t  temporar i ly  a t  
the spot where the arm i s  s tuck .  There i s  a s l i g h t  change of  
inflammation of  the vein and/or  blood c l o t  formation;  t h i s  is  
extremely ra re .
I understand th a t  i f  I have any ques t ions  regarding t h i s  study or t h i s  
form, they wi l l  be answered so t h a t  I s a t i s f a c t o r i l y  and completely 
understand.
I understand t h a t  in the event of  physical in ju ry  r e s u l t i n g  from the 
research  procedures ,  no medical t rea tment  fo r  i n j u r i e s  or i l l n e s s  i s  
a v a i l a b le  and f in a n c ia l  compensation fo r  wages l o s t  because of in ju ry  
or i l l n e s s  is  not a v a i l a b l e .  I understand t h a t  f u l l  information con­
cerning the a v a i l a b i l i t y  of  compensation or  t rea tment  can be obtained 
from the Office of the Dean, 1430 Tulane Avenue, New Orleans,  L o u is i ­
ana 70112, (504) 588-5462 (phone).
I have been informed of and f u l l y  understand the  procedures and 
purposes of  t h i s  in v e s t i g a t io n  as well as the poss ib le  r i s k s  involved 
and safeguards  employed. I v o lu n ta r i l y  agree to  p a r t i c i p a t e  in t h i s  
in v e s t i g a t io n .  In a d d i t i o n ,  I r e a l i z e  t h a t  I w i l l  r ece ive  $50 per 
sess ion  fo r  my p a r t i c i p a t i o n  in t h i s  i n v e s t i g a t io n .
I understand t h a t  I am f r e e  to withdraw my consent and d iscon t inue  
p a r t i c ip a t i o n  a t  any time. Discontinuat ion  w il l  in no way jeopard ize  
my a b i l i t y  to rece ive  s e rv ic e s .
WITNESS SIGNATURE OF PARTICIPANT
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